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CORPORATION OF MADRAS, 
SPECIAL WorRKS DEPARTMENT, 
Mapras, 10¢h April, 1913. 


THE PRESIDENT, 
Corporation of Madras. 


SIR, 

I have the honor to submit herewith a report—accompanied by plans 
and estimates—containing a description of my proposals for the Main Drainage 
of the City of Madras. The report also contains suggested Drainage Clauses 
for the new Madras City Municipal Act and proposed Drainage Byelaws to be 
made under that Act. 


Following my usual custom, I have endeavoured to write this report 
in such a manner that it may readily be understood by all those who are 
interested in the drainage of the city. To this end it is illustrated by some 
thirty plates which should make it possible to obtain a general idea of the 
scheme without referring the drawings. To obtain a detailed knowledge of the 
proposals it will be necessary to study the drawings closely. 


I take this opportunity to state how greatly I am indebted to the whole 
of my staff for the assistance which they have given in the preparation of this 
report. Mr. Coats who on 22nd March left my department to take up the 
duties of Corporation Engineer has been actively employed on the scheme 
for the last eighteen months. During that time he never spared himself and 
latterly he has worked nearly every holiday in order that it might be completed 
by the time I wished. Though my special thanks are due to Mr. Coats for his 
work on the scheme itself, they are hardly less due to my other assistants— 
Mr. Houston, Mr. Newland, Mr. Cartledge and latterly Mr. Adlard. These 
gentlemen have also done work directly connected with this report, but they 
have been of even greater value in relieving me as far as possible of work con- 
nected with those sections of the department which are under their immediate 


charge. 


The large water-works and drainage works now being carried out by 
my department have already involved the letting of 23 contracts on the water- 
works and 47 contracts on the drainage works or an aggregate of 70 contracts, 
besides a considerable amount of departmental work. The total value of work 
completed or in course of execution is some 80. lakhs of rupees. Much of it is 
difficult, and most of it is of a description quite new to Madras. New methods 
have been introduced, new specifications drawn up, and some | 300 drawings 
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CHAPTER 1. 


INTRODUCTION. 


1, Urgency of carrying out drainage work. 2. Present position as regards drainage. 3, Further 
remedial measures of little use. 4. Work proposed and its estimated cost. 5. Estimated 
cost of work, 6. Order of execution of work. 7. Points upon which orders are requested. 
8. Arrangement of report. 


1. There can be no doubt in the mind of any one who knows the City of 
Madras that the drainage system is very imperfect and that the health of the 
city must be adversely affected by the insanitary conditions. In Chapter XIV 
of this report, it is shown that the death-rate of Madras has steadily increased 
decade by decade during the last 40 years, and it is unlikely that there will be 
any decrease until the sanitation of the city is improved. 

As explained in Chapter III, the existing drainage system consists of 
open side drains, masonry drains and pipe drains. The open drains are insani- 
tary, the masonry drains are leaky and defective, and the pipe drains are 
very inefficient and in their present state must be a menace to the inhabitants of 
_ the city. 


2. The present position as regards the drainage is undoubtedly very 
unsatisfactory. In general it may be said of the different districts that— 


(a) In those parts of Mylapore, Triplicane, Chintadripet, Periamet, 
Purasawakum and Vepery, wherever sewers of the old type 
have been laid, silt and storm-water are freely admitted ; the 
system is rapidly breaking down and requires immediate atten- 
tion. Many of the sewers will have to be relaid, and all of 
them require to be furnished with proper means for excluding 
silt and stormwater and with adequate arrangements for flush- 
ing and ventilation. 


(4) In the other parts of these districts where there are no sewers, and 
also in Tondiarpet, Rayapuram and many Paracherries, there 
are open drains, mostly in a shocking state of repair, and some- 
times mere earth ditches, full of putrid liquid, which creeps 
away, in some cases into old masonry drains, but more often it 
soaks into the ground or finds its way into tanks. Many of the 
side drains themselves are nothing but elongated cess-pools, 
in which the sewage lies stagnant, evolving poisonous gas 
and forming a breeding place for disease transmitting flies. 
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(c) The pumps which raise the sewage at the five old pumping 
stations are unsuitable in type and insufficient in_powets 
Arrangements for screening the sewage and freeing it from 

silt are non-existent. s 

(d) The main leading to the Grass Farm is altogether too small 
to take the sewage which is to be expected when. the new 

- water-supply has been introduced. — eer. 

(e) Georgetown is provided with a good class of open drains which 

~ deliver into sewers, and these in turn dischargeinto Rayapuram 
Pumping Station. But the sewers are too small, hence a great 
deal of the sewage overflows into the Canal and into ae “ Main 
Drain” running north and south through the middle of 
Georgetown. The “‘ Main Drain ” itself thus acts as a sewer for 
which purpose it is most unsuited in shape, in materials of 
which it is constructed and in its very flat gradient. In 
consequence a large quantity of putrifying material is con: 
stantly generating large quantities of foul gas which contami- 
nates the air of Georgetown. j 
Thus the drainage of most of the city is in a most unsatisfactory 
condition and is likely to become even worse if not remedied before the new 
water-supply is introduced. 


To put the drainage of the city into a satisfactory state is a very serious 
problem. This report has been prepared to show how this problem can be solved. 


3. Every European on coming to Madras for the first time is appalled by the 
insanitary conditions to be found in many of the poorer districts, “Can nothing 
be done to remedy this state of affairs?” is his natural question. The best answer 
is to take him round the city and let him see how universal is the insanitation 
due to want of drainage. He then appreciates that isolated action would be 
futile. The insanitary conditions which have been allowed to come into being 
during a period of many years, cannot be put right instantly. 

Remedial measures have been carried out almost to their furthest limit, 
and the Corporation recognising this fact have passed orders that no more 
remedial measures are to be executed without special sanction. Nearly every 
such measure brings more sewage to the drainage system and increases the 
burden on pumps that are already unable to deal with the sewage that comes to 
them. Before any further remedial measures are carried out, new pumps are 
tequired, and new pipe lines must be provided to carry away the sewage to the 
Grass Farm or other point of disposal, 


In brief a definite scheme of drainage is required which will be steadily 


pushed through to completion. It is hoped that the scheme now submitted will 
meet the requirements. 


4. It is proposed to do away with side drains and with the old “ masonry” 
drains for sewage carrying purposes in all thickly populated areas, to lay new 
underground drains where required, to furnish such of the old underground 


drains as are to be retained with the appliances necessary to make them efficient, 
and to construct new pumping stations, 
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As regards the old underground drains, the heroic way would be to 
‘remodel the entire drainage system on the lines laid down for new work in this 
report. There is, however, every reason to believe that good results can be 
obtained without such drastic treatment, provided suitable pumps of ample power 


‘are installed and adequate means are taken to exclude silt and storm-water from — te 
‘sewers. By the use of silt catchers, and separators and with adequate flushing,. Ba 


it may be confidently predicted that the existing sewers will give satisfactory 


“service, and with silt pits and screening chambers and new pumps of ome power prah tLy 


the present surcharging of the sewers will cease. 


5. Full detailed estimates are given in Volume Il of this report. The 
‘following is a general abstract of these estimates :— , 


Description. 


Drainage of Mylapore area 
ouse Road area F 
Edward Elliott's Road area 
Napier Park area oes 
Graem’s Road ,, 
Lang’s Garden ,, 
Purasavakam ,, 
Law College __,, 
Rayapuram —_,, 
Allowance for drainage of Tondiarpet North area . 
‘Gravitation mains, intercepting sewer, etc. 
Pumping mains, branch mains, etc. 
“Open channel extensions... 
Sewage farm extensions and sewage distribution channels 


SSeccooceoc] 


ea, 
ae 


is. sx. 


o | coos 


Total... | 


The total of Rs. 98,26,400 includes the cost of all the main drainage 
‘works dealt with in this report with the exception of Septic Tanks which may 
eventually be required at the Sewage Farm and for the large sewer to be laid in 
the First Line Beach to intercept the Harbour overflows. The costs of these two 


works are— 
RS. 


Septic Tanks ... = ... - 2,19,500 
Harbour Overflow ftereepting Segui ... 85,360 


Total ... _3,04,860 


If these two works are added, the total estimated cost of works for 
-which and estimates have been prepared, amounts to Rs. 1,01,31,260. This 
-amount provides for supervision. 

In preparing the estimates it has been assumed that the resolution of 
‘the Corporation with reference to house connections will be enforced. This 
Resolution lays down that in the case of new houses, the owner has to pay for 
the whole connection from the sewer to the house and for carrying out the house 
«drainage work in accordance with the byelaws of the Corporation. There will 
presumably be no difficulty in enforcing this portion of the Resolution. 

As regards the existing houses, the Corporation will lay, free of cost 
to the owner, the connection from the sewer to and including the traps and silt- 
catcher. The Commissioners have decided that the owner must pay for the. 
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cting his house drainage to the- - 
For the whole of Madras these 
RS. 
15,00,000 
2,40,000 


——_- — ———_ 


Total ... 17,40,000 


alteration of the house drainage and for conne 

silt-catcher or trap provided by the Corporation. 

two works may be roughly estimated at— 
Alteration of house drainage 
Connecting to silt-catcher or trap 


There is a possibility that the Corporation may have to pay for one or 
other of these two works. If so, the corresponding amount as given above 
should be added to the total of the estimates. 


6. Nearly all the work proposed in this report is urgent, but the staff 
available-—both superior and subordinate—and the labour available—both skilled 
and unskilled—are altogether insufficient to enable all the work to be carried out 
simultaneously. 

In Chapter VIII the order of urgency is discussed and the works there 
recommended to be carried out first and their estimated costs are as follows :— 


RS. 
Pursavakam Area —Pumping Station ... 1,64,850 
Pumping Main .. 4,438,546 
Gravitation Main ... 33,900 
Intercepting Sewer... 1,73,100 
Street Sewers ... 11,17,420 


19,32,816 
Contingencies & Petty 
Supervision at 10°/, ... 1,93,184 

a 21,26,000 0 0 


Napier Park Area.—Pumping Station... 3,05,010 
Pumping Main ss 19,115 
Gravitation Main... 6,500 


3,30,625 
Contingencies & Petty 
Supervision at 10°/,... 33,374 


ls 


Ice House Road Pumping Station ., 2,19,910 
Area. Pumping Main ae 6,100 13 


2,26,010 13 
Contingencies Petty 
Supervision at 10°/, ... 22,989 3 0 


————_ 2,49, : 
Law College Area.—Street Sewers es sy" “pepe i a 


Rayapuram Area.—Street Sewers ae .. 14,17,000 0 0 


Total... 46,77,000 0 0 


In addition street sewers are very urgently required in parts of Chin- 
tadripet, Triplicane and Kistnampet (the Napier Park and Ice House Roack 
areas). These sewers would involve an additional expenditure of Rs. 15,00,000.. 
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This work and the remaining work proposed can be carried out only as the staff 
and labour become available. 


7. In addition to general orders on the technical aspects of the scheme 
which will be passed as a result of scrutiny by the Sanitary Board and the 


‘ Sanitary Engineer to Government, special orders are requested on the following 
points — 
(1) The work which the Corporation desires to be undertaken first. 


(2) The staff and plant which may be employed. This is dealt with 
in Chapter VIII. 


(3) The Byelaws. First-class house drainage is now being exten- 
sively introduced into Madras and it is essential that the 
Corporation should possess a code of byelaws which will 
ensure good work. 


Special ‘attention is drawn to the desirability of giving to the executive 
the greatest amount of power and discretion as regards construction work that the 
Corporation and Government consider expedient, in order to enable rapid progress 
to be made. The work already executed has been continually hampered by 
rules which have been drafted for permanent establishments and which have 
been applied to the Special Works Department, though they are not suitable 
for the management of large works of construction with a temporary staff, 
That the progress made has not been less, is largely due to the energy of the 
President who has never hesitated to use his full powers to get the work done, 
when the necessity has been demonstrated to him; but the writer has felt 
that in many cases where the President has had to take special action to 
prevent delay of the work, this special action should not have been necessary. 


8. The report is divided into two volumes. Volume I is the report proper 
and consists chiefly of descriptive matter. It gives the principles and data 
on which the proposed system has been designed, the results of experiments 
which have been made to determine the most suitable methods of solving 
problems peculiar to Madras, and describes in outline the works proposed. 

Volume II contains detailed estimates of the cost of the works, divided 
into the fourteen main headings that are given in paragraph 5 (ante). 

Thirty plates are bound up in Volume'l of the report to assist the reader 
to understand the descriptive matter. 

Accompanying the report are 191 drawings bound in four books 
contained in two cases. 


VOLUME I. 


The order of treatment is clearly indicated by the chapter headings 
given in the following list :-— 
CHAPTER. 1. Introduction. 
Il. History of the Madras Underground Drainage System. 
Ill. Existing System and its Faults. 


Remedial measures already carried out and new works com- 
pleted and in course of construction. 


Physical features of Madras and general outline of proposed 
Drainage Scheme. 

Principles governing design. 

Description of works proposed. 

Execution of works—Order of execution—Staff and Plant. 

Agency for carrying out House Drainage Work. 

Sewer Pipes, Manholes, Lampholes, Flushing and Ventilation 

House Drainage and House Connections, 

Latrines and Nightsoil Depdts. 

Population to be dealt with. 

Death-rate and Drainage. 

Sewer Gradients—Velocities—Silt Transportation. 

Sewer Cleaning and Silt-catchers. 

Sewage Pumping Stations. 


Existing Cast-iron Pumping Main. 


Surface Water Drainage of Madras. 
Madras City Municipal Act. 
Drainage Byelaws, 

Appendices. 


VOLUME II. 
ESTIMATES. 
(2) Detailed estimates for typical works included in detailed estimates. 
(4) Detailed estimates for works included in scheme. 
(c) Detailed estimates for various works not included in scheme. 


A detailed list of contents, the headings of the plates, and of the drawings, 
etc., is given on pages 


CHAPTER II. 


HISTORY OF THE MADRAS UNDERGROUND 
DRAINAGE SYSTEM. 


9. 1890, Committee appointed. 10. 1891, Secretary of State engages expert. 11. 1893, 
Mr. Cousins’ Report. 12. 1894, Government decide that Mr. Cousins’ scheme is too costly. 
13. 1895, Corporation put forward a scheme. 14. 1897, Government approve Corporation 
scheme. 15. 1903, Corporation sanction increased estimates. 16. 1904, Government ask 
for explanation of increased estimates. 17. 1905, Sanitary Engineer instructed to report. 
18, 1906, Government order stoppage of work. 19. 1907, Special Engineer appointed. 
20. Principal works executed by Special Engineer. 


Early History. 


9. The history of underground drainage for the City of Madras may be 


said to begin with the Madras Government Order No. 643, Public, dated the 
16th September, 1890, which reads as follows :— 

“ Fis Excellency the Governor in Council resolves to appoint a 
Committee consisting of :—President—Colonel Pennycuick, R. E., Chief Engineer 
and Secretary, Public Works Department. Members—Mr J. A. Jones, Sanitary 
Engineer, Dr. W. G. King, Acting Sanitary Commisstoner, to consider the 
lines on which expenditure can be most advantageously incurred on the water- 
supply and draimage of the Town of Madras and to furnish, of posstble, 


plans and estimates.” 
This Committee submitted its report on 26th November, 1890. 


10. There was some difference of opinion between the Members of the 
Committee, and it was decided that an expert should be brought out from 
England to report. On the 11th July, 1891, a telegram was sent to the 
Secretary of State as follows :— 

“ Madras Government and Municipality, Madras City, contemplate 
treatment of water-supply; drainage; purification of Cooum. Government 
cannot sanction large expenditure till examination by ablest experi procurable. 
We request your Lordship will engage such expert for period of stx months 
on suttable terms. Reason for undertaking schemes ts supreme necessity for 
improving sanitation of City and reducing death-rate.” 

In compliance with the request contained in this telegram, Mr. Cousins 
was appointed by the Secretary of State to examine and report upon the means 
to be adopted for improving the water-supply and drainage of the City of 
Madras and the purification of the river Cooum. 
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11, Mr. Cousins’ report was communicated to the Corporation of Madras 
in G. O. No. 1000 A. M., dated 2nd August, 1893. This order was placed 
before the Corporation on the 28th August, 1893, when it was resolved that the 
consideration of the report should be deferred until receipt of the remarks 
of Colonel Pennycuick, then Chief Engineer to the Government of Madras. 
Colonel Pennycuick’s remarks were conveyed to the Corporation in G. O. No. 
1651 M., dated 7th November, 1894, He generally approved of the scheme, 
but calculated that the.cost including house connections would be 61 lakhs of 
rupees—an amount considerably in excess of Mr. Cousins’ estimate. 


12, On this Government passed the order “that the “ume has not yet 
arrived when the Municipal Commission could, with confidence, be advised to 
incur the large expenditure which cts adoption would ental. The C ommissioners 
will accordingly be requested to consider wrth care and in detaal the steps which 
should be taken to put the existing system of disposal of nightsorl and rubbish in 
the city upon a thoroughly satisfactory footing.” 


13. Two drainage schemes—put forward respectively by Mr. Ellis and 
Mr. Loané=*Were considered by the Commissioners, who after some discussion, at 
their Meeting held 6n.3rd March, 1896, appointed a Committee to investigate the 
question, The report of this Committee was submitted to Government by 
the then President of the Corporation with his letter, dated the 19th March, 


1896. 


14. Government in G. O. No. 209 M, dated 12th February, 1897, 
“approved the scheme for the drainage of Madras now proposed by the Com- 


missioners which excluding the substdiary project for Mylapore, ts estimated to 
cost Rs. 28,81,000. 


The same G. O. also sanctioned the proposal of the Commis- 
sioners to undertake at once the drainage of Mylapore at a total cost of 
Rs. 3,50,000. These estimates amounting to about 32 lakhs of Tupees appear to 
have been framed without going into detail, but the work was proceeded with. 


15, At their Meeting held on 26th January, 1903, the Corporation 
considered a Memorandum prepared by the President on the new drainage 
works. In the official proceedings of this Meeting, the President is reported to 
have said that the estimates at that time amounted to Rs. 48°65 lakhs. At this 
meeting, the Corporation resolved ‘that pending the submission of the abstract 
of detatled estimates for each section of the aty with the Presidents remarks 
thereon, the consideration of the drainage question on the President’ 


s Mer - 
dum, dated 6th December, 1902, be deferred.” Sa 


On 29th May, 1903, the Corporation again considered the revised 
estimates amounting to Rs. 48°65 lakhs and resolved “‘ that the detailed estimates 


as now submitted be sanctioned with the hope that the amount now provided will 
not be exceeded......... 0+ ‘ 


In the printed Proceedings of the Meeting, the President is reported to 


have said “‘that the estimates had been prepared in detacl, Hitherto we have 
been dealing with lump sums.” 
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16. In Memorandum No. 1349, dated 21st November, 1904, Govern- 
ment addressed the President asking him to state why the sanction of Government 
was not obtained for the revised estimate of Rs. 48°65 lakhs and requesting him 
to explain fully the cause of the large increase. 

On 28th November, 1904, the Presidentin reply to this Memorandum 
addressed Government enclosing the Municipal Engineer's report on the revised 
estimates, dated 11th May, 1903, and on 27th January, 1905, the President in 
compliance with Government Memorandum No. 1584, dated 28rd December, 
1904, submitted detailed plans and estimates. 

In the course of his letter, the President remarked “ zt well be seen that 
by far the largest single cause of excess 1s Mr. Cousins’ under estimates of the 
length of sewers required.” 


From the President's statements quoted above, it is obvious that no 
detailed estimates had been prepared for the sanctioned scheme which was 
estimated to cost 32 lakhs of rupees. 


17. In G.O. No. 1392 M., dated 11th July, 1905, the Sanitary Engineer 
to Government was “ requested to revise at a very early date in consultation with 
the President and the Engineer of the Corporation, the plans and estimates for 
the new drainage scheme, so as to make tt as adequate and efficient for present and 
Suture requirements as circumstances will permit.” 


18. In G. O. No. 1671 M., dated 17th September, 1906, was published 
the Sanitary Engineer’s report in which he stated that the whole of the under- 
ground drainage work would have to be reconstructed after redesign, and that 
the sections where underground drainage work had not been started should be 
redesigned. The Government Order on this report states :— 

“In view of the defects brought to light by the Sanitary Engineer tn 
the design of the works in progress, the Government agree with him in consider- 
ing that further expenditure on the work on present lines should be stopped. 
The President will be requested to consult the Sanitary Engineer before he 
employs the staff further on the completion of the works already begun. 

“ The Prestdent ts requested to call upon the Engeneer, Madras Corpo- 
ration, to submit, in consultation with the Sanitary Engineer to Government, 
detarled plans and estimates for the above works for professconal scrutiny and 
sanction in the Public Works Department and to take up at once, im consultation 
with ihe Sanitary Engineer to Government, the preparation of detailed estomates 
for the drainage of the Tondiarpet Section on the lines suggested by that officer. 
The redesign and reconstruction of the drainage system in the five sections im 
which the works have already been nearly completed should be taken up after 
the estimates for the Tondiarpet Section are approved.” 

The Corporation considered the new position that arose through this 
Government Order and at their Meeting held on 3rd December, 1906, passed 
the following resolution :— 

“ The Corporation in recording the Government Order places on record 
their opinion that before spending any additional sums on reconstruction of the 
Madras Drainage Works further and more convincing evidence of the unsutt- 

: 


1905, Sani. 
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} ; eport 2s 
ability of the present works than ts afforded by the Sanitary Ch Meee re ies: 
necessary. In the absence of such evidence the as a 2s oe Le ie 

. : f d not be drsturved. ’ 
the works done in the old five sections nee copa 
however, sees no objection to postpone the wnlnuante of the ee w 
those sections until after the Tondrarpet Section 2s redesigned. 


19. Government in G. O. No, 609 M, dated 22nd See 
communicated to the Corporation a note by the Chiet ae ‘3 S 1eyt8h 
Department, on the subject of the agency which it eg ae ( : ee 
the execution of the drainage and water-w- ks, and intimated that, ae 
ration so desired, Government would ' prepared to introduce a bi r a 
it to employ a Special Engineer, the  . vices of such a Special Enginee ee 
retained until the new water-supply and drainage Jed pare oe : . 
This Government Order was considered by the Corporation at their Meeting hel 
on 16th April, 1907, when the following resolution was passed :— : 


“ That the Corporation accepts the plans and estimates for e ee é oo 
ment of the water-supply. It is further of opinion that tt will be a - ie 
Place tts two new works of drainage and water-supply under an eat a ; 
Engineer with extensive practical experience in these branches who we oe 
under the Corporation ill these works are complete. It does not, however, t. 
ot necessary or destrable that he should be in charge of the ordinary works of the 
Corporation.” 

In G. O. No. 1019 M., dated 13th May, 1907, Government accepted 
the proposal of the Corporation that a Special Engineer should be employed 
solely to carry out the new water and drainage works, and a Special Act, No. IV, 
dated 1907, was passed to enable the appointment to be made. Under its 
provisions the writer was selected for the post, and joined duty in Madras on 
December 11th, 1907. 

At this point began what may be called the recent history of the under- 
ground drainage system. 


Recent History. 


20. When on December 11th, 1907, the writer reached Madras he found 
that all construction work had been stopped and that the drainage staff, both 
indoor and outdoor, had been disbanded. Certain remedial measures had been 
proposed and were in course of development. These remedial measures, in 
so far as they appeared desirable, together with other important and urgently 
needed works were taken in hand. The necessary surveys were made and draw- 
ings and estimates prepared, and construction was proceeded with as soon as 
sanction was obtained. A brief description of these works is given in Chapter IV, 
It is sufficient here to mention that they comprise :— 


(1) Works sanctioned by G. O. No. 1700 M., dated 14th October, 1908. 
The Law College and Rayapuram Pumping Stations and 16-inch 
cast-iron main required on account of the breakdown of the George- 
town Drainage System. 


These works were completed at the end of 1911. 
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(2) Works sanctioned by G. O. No. 654 M., dated 18th April, 1910, 
including— 
(a) A complete system for irrigating the Sewage Farm. 
(6) A pumping station at the Sewage Farm. 
(€) Anumber of works connected with the City Main Drainage. 
(d) The complete sewering of the three Northern Divisions of 
the City, and three pumping stations required to deal with 
the sewage. 
All these works are nearly completed, except the Farm Pumping Station 
which, however, is well in hand, 


(3) A large number of remedzal measures which may be divided into 
two classes— 
(2) Measures required for the removal of local insanitary con- 
ditions in those areas where they are especially dangerous 
to health. 


(6) Small works, which pending the completion of the General 
Scheme, will ensure the greatest benefit being obtained 
from the existing drainage systems. 


A large number of these remedial measures have been carried out and 
‘the efficiency of the drainage system has thereby been greatly increased. The. 
‘Corporation has laid down, however, that priority should be given to major 
water and drainage works, and at their Meeting held on 21st November, 1911, 
the Commissioners passed the following resolution :— 

“ The Corporation requests the President to relieve the Special Engineer 
as far as possible of all works not embraced in the abovementioned works,” i.e, 
the Main Waterworks, the Tondiarpet Drainage Works and the preparation of a 
comprehensive scheme for the drainage of the city, “and ¢o custruct the Special 
Engineer not to undertake such extra work except on the written order of the 
Presedent,” 

Thus at the present time the drainage works in progress are the Main 
Drainage Works which have been sanctioned by Government, and such minor 
works as are from time to time considered necessary. 

The Main Drainage Works now in hand are approaching completion, 
and the Special Works Department staff will be in a position to take up the con- 
‘struction of the new works proposed in this report as soon as they are sanctioned. 


FAULTS OF EXISTING DRAINAGE. 


PLATE I. 


INSANITARY OPEN DRAIN. 


Hundreds of equally insanzttary drains exist in Madras. 


CRACKED CONCRETE PIPE. CRACKED CONCRETE PIPES AND 
Typical of many which will have to be replaced. FAULTY HOUSE CONNECTIONS. 


Several sewers constructed with these pipes 
have already collapsed. 


Addison Press, Madras 


Note house drains wrongly brought vertically 
downwards to connect on top of sewer, 
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Defects of Existing Pumping 8 ions, Machinery and Mains.—39. ' 
40. Evil results from the absence of silt pits and screens. 41, Faults of existing % 
Pumping Digit 42. Summary of defects of existing sewerage system. meas 


ite a 21. In order to understand what are the problems that have to be 
a! Se the Drainage System now proposed, and in order to appreciate the impo: 
- ofcarrying out new works without delay, it is necessary to have some knowledge 
"of the existing system and of the faults which have led to its condemnation. 
‘This section deals with these points. 


92. For drainage purposes, Madras has been divided into a number of Drainage 
areas. 


sections, each draining to a pumping station where the sewage is raised and sent 
along on its journey to the Sewage Farm at the northern boundary of the 


Municipal area. 


93. The existing drainage system consists of a combination of open 
drains, masonry drains, and pipe sewers. All of these are intended to collect and — 
convey to the pumping stations the “‘sullage” or soiled water which is dis- i 
charged from the houses, but none of them perform their functions satisfactorily. — - 

The open drains of Madras are insanitary. The masonry drains are — 
leaky and defective. The old pumping stations are under- -powered and are 
not furnished with any means of removing silt or floating rubbish from the uy 
incoming liquid. Indeed Madras affords an excellent example of the evils which 
result from a defective drainage system when applied to a large city. Some of Re 2 
these evils will now be described. 


Defects of Open Drains and Masonry Drains. 


24. The open drains in Madras are channels constructed generally along ; 
the two sides of the streets drained by them. In the first instance, these channels 
were doubtless earth ditches,—and sewage is still flowing in hundreds of earth 
ditches. An example may be seen by reference to Plate I which shows a reproduction : 
ofa photograph of an earth ditch conveying sullage. In later yearstheditch has 
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By, 


plastered with ceme: 


if 2 “disadvantages and dangers which attend the 


; & a populous town like Madras | are well illustre 1 those fistricks where such 


in South Tondiarpet and 
w roadways, each bounded 
lapidated brick drains full of 
sllutes the air and gradually 

; water. Clouds of flies rise off 
nant liquid which, in some cases, mii be seen to have soaked up the 
a of the mud huts to a height of 2 or 3 fe t above the ground. People a 
Ze living in these huts with sewage soaked Od oa 2 eg 
ae doors and under their windows. i ce be difficult £0, ,dsyiae an} vt 


se nN A TORT —s 
as, deliyering their sewage into underground sewers, has been installed. 
side drains laid as well as is possible in a flat city like Madras, 
sre great faults are apparent. For many hours of the day, the 
» side drains contain long lengths of = aig get SEWaES and the most familiar 


a3 eater umbiers than does ordinary air, but it acts poisonously and insidiously, it 
__ lowers vitality, and renders those who breathe it unhealthy, and unable to resist 
_ disease. Sewage gas should be confined to its proper place and liberated well 


_ over-head, as will be done in the system of underground sewers now proposed. 


i 26. House flies may be observed any day in Madras to settle on the 
wetted sides of open drains, and to fly directly thence and alight on passers-by, 
"Yoe on children’s eyes, and on the food on the stalls of the bazaars. There may be 
washings, and urine and even fcecal matter in that sewage from a person suffer- 
___ ing from enteric, tuberculosis, or cholera, and many diseases are known to be 
s conveyed by flies. Nearly all exposed sewage in Madras may be seen to be the 


_ feeding or breeding place of countless mosquito-like flies and for this reason 
alone side drains should be abolished. 


27. Another grave fault resulting from open drains is the necessity for 
and removal of excreta, which, as carried out in Madras, is a filthy and de- 
grading occupation employing a large amount of child and woman labour. 
Compared with the cleanly flush-out latrine and the water-closet, it is indeed a 
barbarism. 


: The importance of educating people to object to the sight and smell of 
_ sewage is great, for it gives them that ‘sanitary sense” which is so necessary 
_ if the full benefit is to be derived from sanitary measures. Side drains encourage 
_ insanitation ; that is they make for dirt, smell and a high death-rate. All cities 
_ that have adopted good underground drainage, have shown a decrease in death- 
rate; the ANG has often been very immediate and marked. 
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and rubbish that should go direct to the incinerators. It is almost impossible 


to avoid frequent blockage of side drains, for it may take place only a few a 
minutes after cleaning, and in consequence, a side we a rule, contains long = @ 


pools of more or less stagnant sewage. 


The proper function of the side drains is the conve, ne 


29.» In the old days the side drains delivered the sewage into. ere 
called “ masonry drains,” built of brickwork, approximately square in section and 
covered with granite stones. These masonry drains conveyed the sewage into 
larger “main drains” of a similar pattern, which in turn discharged their con- 
tents at one of the stations, where the sewage was raised on to thea 
farmsthenin existence. But in addition, a large proportion of the sews flo 
into the sea, or into the River Cooum, the canal, and various nullahs. Many 
of these masonry drains are still in use. They are most unsatisfactory as 
carriers of sewage; they are wrong in shape, they are nearly flat, and they are 
not water-tight, Asa consequence, the sewage flows slowly, and its filthy silt 
is deposited to fill up the waterway and to give off noxious gases inimical t 
health. Further, the liquid escapes into the subsoil and pollutes the underground 
water which feeds the wells. 


Defects of existing Underground Drainage System. 


30. As already explained in Chapter I dealing with the history of the 
drainage, the existing underground system, as far as it has been carried out, — 


& 28, Every time it rains, large quantities of sand and road metal get . 
washed into the side drains, which are also used as receptacles for much garbage 


pipers: <p 
‘system, 


ig 


was developed from a number of schemes proposed by various engineers and . 


combined together by a Committee of the Corporation to form what they con- 
sidered would be a satisfactory system. The system is full of faults of a technical 
nature about which the Commissioners could not be expected to possess expert 
knowledge. 


31. In the first place silt and storm-water are freely admitted into the 
sewers through house and side drain connections, and, secondly, the sewers are 
laid so flat that the liquid portion of the sewage cannot flow sufficiently fast to 
carry the heavy solid matter with it. Being far too flat to deal with even the 
best sewage, the daily addition of silt from every house drain and from numerous 
side drains has caused the inevitable breakdown of the existing sewers to come 
quickly. 


32. Silt should, as far as possible, be excluded from drains, sewers, 
and pumping stations. In Madras sewers it is now allowed to enter freely. 


5 Plate VII shows the results of experiments on the “A B C main,” which — 
is the principal intercepting sewer in Triplicane, and is constructed of 15 inches” 


xs 


and 21 inches diameter pipes. 
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As will be seen from the section, the Hydraulic Gradient line at 6 A. M. 
is the only one which is below the level of the sewer for any considerable 
distance. The Hydraulic Gradients at all other hours between 6 A.M. and 6 P.M. 
are well above the top of the sewer. This proves that between those hours the 
sewer was continuously surcharged, which means that ventilation was impossible, 
and that gas was compressed and forced up the house connections and through 
the traps. 

The surface of the silt was measured and has been plotted on the 
diagrams from which it will be seen that the pipe is more than half full in the 
Fe ___ higher reaches and rather less in the lower reaches. 


These experiments were carried out before systematic sewer cleaning 
had been introduced. From the levels in the pump well as shown on the 
left hand side of the diagram, it will be seen that there was backing up 
during nearly the whole of the day. The backing-up combined with the flat 

_ gradients is sufficient to account for the silting up. This sewer is typical of the 

_ iarger old pipe sewers in Madras, and the results in other sewers are much the 

same. It is only by continual cleaning that the sewers can be kept in working 
order, while silt continues to be freely admitted. 

Silt in quantity, always and quickly, stops up every form of trap— 
and traps are a necessity on every house drain. Silt in quantity inevitably puts 
flat sewers right out of action, daily menaces with stoppage even the best graded 
sewers, wears out their inverts, pours into the pumping station wells every time it 
rains, cuts and wears away the interior of the pumps, and commonly when there 
is a storm, buries the suctions and stops the pumps just when they are most 
required. It is therefore absolutely necessary to exclude silt from entering 
sewers in any but the smallest quantities. 


orice adie 33. Storm-water also should be excluded as far as possible from a 
_ Soniof storm sewerage system like that of Madras, which is designed to deal only with the “ dry 


weather flow.” If rainwater is freely admitted to such a system, the flow during 
the rains is multiplied many times, the sewers are unable to deal with it, the pumps 
are overpowered, the whole system becomes congested, and sewage entering the 
pipes at the higher points of each area overflows at the lower points through 
manholes, and house connections, and often finds its way into the houses them- 
selves. This is what now occurs in Madras during heavy rain. At such times 
the sewers rapidly become surcharged and the pumps would make almost as 
much impression on the ocean as they do on the water that is brought to them 
through the numerous openings which freely admit storm-water. In fact the 
writer has seen the Napier Park pumps connected directly with the Bay of 


Bengal through the River Cooum, which was flowing to the pumping station so 
far as the open drains would take it, 


oy 2\ 34. These three faults—flat gradients, and the free admission of silt 
and storm-water are perhaps the: principal causes of the failure of the old 
underground drainage system. There are, however, many other serious defects. 


The pumps are not sufficiently powerful, and the pumping mains are far too 


_ small to deal with the sewage. Arrangements at the pumping stations for 
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screening the sewage and freeing it from silt are nonexistent. The house con- 
nections are unsatisfactory, for they are continually becoming blocked, and i 
they freely admit silt into the sewers. Arrangements for flushing the sewers 
have not been provided, except only in Mylapore, where owing to the searcity 
of water they are never utilised. Concrete pipes have been largely used, and 
investigation shows that many of them are on the point of actual collapse. A 


Teproduction of a photograph of a pipe line of cracked cement pipes is given 
on Plate I. 


35, Many details of the sewers are utterly wrong. No proper man- sania 
holes were originally provided. Shafts were certainly built up, but some two 
feet below the road surface, they were completely covered with granite slabs 
on the top of which earth and road metal were placed. Not only was there no 
- means of access to the shafts, but their very position was unknown. Further- 
more, the manholes are unprovided with inverts. In consequence they form 
cisterns in which is deposited filthy silt which gives off poisonous gases. 


36. The branch sewers have in many cases been connected to the mai 
sewers by laying a pipe at a high level into the main sewer manhole. Thi 
sewage brought by the high level pipe falls vertically splashing the sides of th 
manhole and liberating noxious gas and harmful bacteria, besides retarding the 
flow which it would assist if the connection were properly made. . 


The side drain connections to sewers are of an exceedingly bad 
description. Not only do they freely admit silt and storm-water into the sewers, 
but they are untrapped and allow large volumes of sewer gas to foul the air 
at ground level. 


37,The house drains are as full of faults as the sewers themselves. 
They are in fact small side drains which in their turn carry to the sewers large 
quantities of silt and storm-water. The silt quickly fills the siphon trap and 
is then forced into the sewer. The traps require to be cleaned at least once 
“and ih some cases even twice daily. The material is not collected immediately 
itis taken out of the siphon, but is placed on the road side where it is not only 


ix unsightly and emits smell, but what is much worse, the foul silt dries up and 
_ turns into an offensive and dangerous dust which is blown about and enters the 


Be eyes, mouth and lungs of the passers-by, It also penetrates the houses and 


settles on the food. A further serious defect of house drainage is that no 
provision is made for receiving solid excreta. The community is thus deprived 
of what is perhaps the principal advantage of an underground water carriage 
system of drainage. 


38. The house drains are in many cases improperly connected to the nee 
sewers. With the house drainage in its present condition there should be some press 
means of intercepting the silt and removing it rapidly. In many cases the ‘™¥** 
house connections are brought down vertically on to the top of the sewers 
(see Plate II.) thus causing a check in the flow and a deposit of solid matter in 
the latter. In no case are they provided with cleaning arms, and when they 


become blocked, as frequently happens with the surcharged sewers of Madras, 
5 
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then it is necessary to dig up the road, break the pipes, Brees ne ie 
and insert new pipes. These operations involve considerable ne ee a He 
new pipes, in excavation, watching, lighting, and rete the ie e ar 
Furthermore, it is seldom possible to make a perfectly satis at : eee * 
repair, and however carefully the road is restored, the trench produ 
undesirable irregularity in the surface. 


Defects of existing Pumping Stations, Pumping Machinery 
and Pumping Mains. 


39, There are five old sewage pumping stations which are known as 
Mylapore, Ice House Road, Napier Park, Lang’s Garden and Delkclow s Road. 
To these stations respectively drains the sewage from the areas of Mylapore, 
Triplicane, Egmore, Vepery and Purasawakam. The stations are unprovided 
with silt pits and screening chambers. The pumps and engines are all ay 
a nefficient, and in the case of the steam plants at Ice House Road, Names 
Man Park and Lang’s Garden, they are all of an antiquated type. In ay. case it 
* will be necessary to replace some of these plants which have been working for 

* as many years as can be expected of machinery of this description. 

Ee 40. In consequence of the complete. absence of any arrangements for 
poe Gs ah removing silt, and for freeing the sewage of floating materials such as kav 
<nepberlge cocoanuts and the like, there is a constant and rapid accumulation of deposit in 
naire the suction wells. This eventually closes up the suctions and makes it necessary 

to employ continually a gang of divers who in order to remove the silt, have to 
work submerged in sewage, an exceedingly filthy, and indeed a dangerous 
"operation. A-considerable quantity of silt and floating material isnot deposited 
in the pump wells but is drawn into the pumps. The silt Servs ‘to grind away 
: the surfaces of the pump rods and plungers, while the leaves and other floating 
material choke the pumps and prevent their efficient working. rae 
eee 

41. The existing cast-iron main is 9 miles long. It starts sat Mylapore 

and ends at the Sewage Farm. This main was intended to convey ‘to the 

Sewage Farm the whole of the sewage collected in the drained areas of Madras. ’ 

For this purpose it is totally inadequate It appears to have been designed | 

to carry sewage at a maximum rate of 16 gallons per head per day for the — ] 

population of 1891. The writer is designing his mains of sufficient capacity to _ 
pump at the rate of 67 gallons per head per day for a population exceeding that 

of 1891 by 44 percent. Thus the capacity of the pumping main is six times less 

than that which in the opinion of the writer ought to be provided to enable it to 
carry satisfactorily the sewage of the areas for which it was designed, 


The main is also wholly unprovided with washouts and has altogether 
too few air-valves. The consequence is that silt collects in the depressions and air 
at the summits, and as a consequence the main has a capacity equal to only one- 
half its nominal carrying capacity. The main, and how best to utilize it, have 
been the subject of much thought and experiment. The matter is dealt with at 

some length in Chapter XVIII, but enough has been said here to show that it is 
totally inadequate to fulfil the purposes for which it was laid. 
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42. The main defects of the existing underground drainage system 
may be summarised as follows :— 


(1) House Drainage,—Silt and storm-water are admitted in large 
quantities. No provision has been made for receiving solid excreta. 


(2) House drain connections are in many cases improperly made to 
the sewers. They are unprovided with cleaning arms and frequently 
become blocked. 


(3) Sewers—The gradients are too flat. Except in one division no 
proper flushing arrangements are provided. In some places the 
concrete pipes used are in a collapsing condition, No proper 
manholes were originally provided. The connection of a high level 
sewer to a low level sewer is made with a vertical drop resulting in 
splashing and interference with the flow of sewage in the main 
sewer. In most cases the so-called manholes have flat floors with- 
out any invert. Insufficient ventilation is provided. In many 
cases the sewers are too small to carry the sewage of the areas that 
they drain. “ 


(4) Pumping Stations.—-All the pumping stations except those com- 
pleted within the last two years are unprovided with silt pits or 
screening arrangements. The pumps and engines at all the old 


stations are very inefficient. Except in the two pumping stations 
completed within the last two years the pumps are unable to deal 
with the sewage which comes to them. 


(5) The cast-cron main into which all the original pumps discharged 

is too small to deal with the sewage which would be pumped into 

it if the pumps were of sufficient power. It is unprovided with 
washouts and in its length of 9 miles has only two air-valves. 


(6) Sewage Farm.—Until the recently-completed works were carried 
out the irrigation of the Sewage Farm was very unsatisfactory. The 
main distribution pipe was too small, and the minor distributing 
channels were unable to convey sewage to a considerable area of 


Summary of 
defects of 
existing 
sewerage * 
system, 
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CHAPTER IV. 


REMEDIAL MEASURES ALREADY CARRIED OUT 
AND NEW WORKS COMPLETED OR IN COURSE 
OF CONSTRUCTION. 
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Remedial measures already carried out.—43. Introduction. 44. Alterations to sewers, 45. 
Raising manhole covers. 46. Sewer cleaning. 47. Statement of work done by Sewer 
Cleaning Staff. 48. Increase in capacity of pumping plant. 


New Works completed or in course of construction—49. New works executed. 50. New 
works required to deal with Georgetown drainage. 51. Law College Pumping Station. 
52. 1Ginch cast-iron main. 53. Rayapuram Pumping Station. 54. 36inch castiron 
pumping main. 55. Tondiarpet sewerage. 56. Data on which sewers were designed. 
57, Tondiarpet Pumping Stations A, B and C. 58. Particulars of pumps provided. 
59. Openchannel. 60. Sewage Farm Irrigation System. 61, Minor worksnot deseribed. 
62. Value of works executed. 


Remedial measures already carried out. 


43. In the last section the existing Drainage System and its faults have been 
dealt with, In this section will be given a brief description of the remedial 
measures which have been carried out and of the new works which have been 
completed or are in course of execution. 

As already stated, these defective works were condemned by the Sani- 
tary Engineer to the Government of Madras, and on his advice the whole 
of the work was stopped and the drainage staff disbanded. The writer’s first 
drainage work upon taking. up his post as Special Engineer for the design 
and construction of the water-supply and drainage for the City of Madras, was to 
make such alterations to the existing works as would enable them to be utilised 
to the greatest possible advantage. 


44, In many cases the sewers were found to have been laid in scat- 
tered units, There were some sewers without manholes, unconnected with any 
outlet and destitute of house connections. These were brought into the 
existing system by building the necessary manholes, making the house con- 
nections, and laying such lengths of sewer as were necessary to connect up 
with pd system ; 


ate 
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In addition, new sewers were laid in those districts where the sanitary 
conditions were especially bad. 

Old brick drains were being used to carry sewage for which they were 
unsuitable, where the building of a short length of sewer was all that was 
required: to divert the sewage and leave the old drains to perform the function — 
of storm-water overflows, for which they are suitable. All works of this descrip- 
tion, whose object is to ensure that the tullest benefit possibie should be obtained 
from the existing drainage system, were put in hand. 


45. A gang of men was got together and the manholes throughout the 
city—2,201 in number—have been raised to road level and fitted with cast-iron 
covers, 
= In many cases the manholes were spaced too far apart, and a number 
‘of intermediate manholes have been constructed, where they were most urgently 


“required for cleaning purposes. Up to date 109 such manholes have been 
constructed. 


46. When the manholes had been constructed and covers fixed, it was 
found that the sewers had become choked owing to the exceedingly flat gradi- 
ents at which the sewers had been laid, combined with the inefficient pumping 
power installed at most of the stations, and the free admission of silt and storm- 
water. Complaints of nuisance and insanitary conditions, caused by sewage 
overflowing into yards and over road surfaces, became numerous. 


It was clear that the only method of keeping the defective sewerage 
system in fair working order was to clean the sewers systematically and continu- 
ously, if the breakdowns, which had already occurred in many parts of the city, 
were not to become universal. A special foreman was appointed and provided 
with a gang of men whose duties now are to clean the sewers regularly, to 
remove obstructions and generally to look after the upkeep of the underground 
system. Under this arrangement, sewer cleaning is carried out by a gang of 
coolies in each of the sections into which the city is divided for drainage purposes. 
Another gang in each section is employed in removing obstructions and on 
other urgent work. Each of the cleaning gangs work under a Superintendent 
and has an average strength of eight men consisting of a jointer and seven 
coolies. For emergency work there are four men under the divisional peon. 


The total number of sewer cleaning and emergency work coolies at present 
employed is 146. ses 


Though this number is insufficient to keep the sewers free from deposit, 
pavertheless the benefit to the sewerage system has been most marked. In those 
districts—such as Periamet—where the system had failed, it has been placed in a 
poraple. condition, and is now maintained so as to cause no nuisance to the 
inhabitants. The consequence is that complaints from such districts have 
greatly diminished in number. One result of the sewer cleaning has been t 

; eonfirm what has been said concerning side drain connections, v7z., that the irel 
admission of storm-water catrying with it sand, stones, leaves, nis and othe 
solids, causes the sewers to be frequently obstructed in spite of regular cleaning 
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47. Some idea of the work done by the Sewer Cleaning Staff may be peatonent of 
athered f the fi the foll table :-— iy need 
gathered from the figures in the following table da 

Statement showing Sewer Cleaning Work done from 

31st December, 1909, to 31st March, 1912. _ : 
Onsraycrions REMOVED. Total quantity at 


silt removed in 
Sewer. | Siphon trap. cubic feet. 


| 
Length of Sewer 
cleaned in feet, 


‘Sewer Sheets er 
5 vs 2 | Georgetown 


3 

12th Division, Periimet 

Egmore aes 
isth Nungambakam . 
16th =, Chintadripet 32 
17th North Triplicane... 
18th Sout 
20th 


173,295 


An examination of these figures shows how great is the amount of 
cleaning required and also how frequent are the sewer obstructions which 
average six per day. The number of siphon obstructions points to the need for 
better house connections such as are proposed in this report. The obstruc- 
tions enumerated in the table were all serious blockages which required cutting- 
out pipes. Less important obstructions are not included, because the siphons are 
cleaned by the Health Department, and it was only when an obstruction occur- 
red which defied the powers of the siphon coolies that the Special Works Depart- 
ment was called in. To remove the obstructions it is necessary to excavate a 
trench i in the road, cut out the connection, replace it with new pipes, and refill the 
trench. Needless to say such operations are very damaging to the road surface, 
and further, the junction between the new and the old pipes is not likely to be 
good. The Special Works Department is continually introducing silt-pits and 
other means of preventing road metal, sandy clay and other materials from 
entering the sewers, By degrees these measures will decrease the amount 
of cleaning required. Another desirable measure isto arrange proper emptying 
places for the Health Department cesspool carts. These carts are filled with 
the contents of cesspouls and at present are emptied down manholes. The 
liquid runs away and the leaves, stones, tins and other solids gradually pass 
into the sewer and form an obstruction. Apparatus is required which will allow 
the liquid to enter the sewers while retaining the solids. A design for the 
purpose is now under consideration. 


48. Inthe Purasawakum area where the pumps were more inadequate than 
in any other section of the city, a temporary pumping station known as the 
Periamet Pumping Station has been installed inside People’s Park. An Oil 


: Tak Comtegal Pee no longer required at Rayapuram station have : 


been erected here The second set consisting of an Oil Engine and Centrifugal 
é Pump which are now no longer required at the Rayapuram Station has bee 


ese two extra pumps, the dry weather sewage flow of the Periamet, Vepery and 


urasawakum area is dealt with fairly satisfactorily. At DeMellow’s Road 


ew pumps are now being fixed to replace the old worn-out pumps at present 
in use. Both the Periamet and DeMellow's Road Pumping Stations will be 
abandoned if the scheme now proposed is carried out. 
- New Works completed or in course of construction. . 
49, Although many of them are required for the main drainage of the city, 
the above works have been classified as remedial measures because they deal 
te th the improvement of the system which was in existence when the writer 
came to Madras. In the following paragraphs, the new works which have been 
ompleted or which are in course of construction will be briefly dealt with. The 
tuations of the major works are shown on Plate No III, from which it will 
e seen that they are all situated in the North of Madras. They consist of— 
ae (1) Two new pumping stations for the Georgetown area which 
- has a population of 142,000. 
(2) A pumping main to convey the Georgetown sewage to the 
North. — 
(3) Three pumping stations (A, B and C) to deal with the sewage 
of Tondiarpet, the northernmost part of the city. 
(4) A complete system of sewers for the Tondiarpet area. 
(5) A brick sewer to carry the combined drainage of Georgetown 
and Tondiarpet to the Sewage Farm. 
(6) A new pumping station at the Sewage Farm. 
(7) An open channel to distribute the sewage over the Farm. 
(8) A complete system of irrigation for the Farm. 
In addition a number of minor works have been carried out which 
cannot be shown on the plan. These include :— 
(9) Improvements to existing pumping stations, eg., installing 
Venturi Meters, sewage level and pump pressure recorders at 
all stations. 2 
(10) Construction of Nightsoil Depot at Kristnampet to deal with 
nightsoil South of Madras—Divisions 17 to 20. / 
(11) Drainage of public buildings, eg., Kalyani Hospital, Roya- 
pettah Hospital, and Municipal Buildings. 
(12) Reconstruction of large untrapped connections which liberate 
large volumes of sewer gas at ground level. 
(13) Drainage of paracherries. 
(14) Erection of public latrines. 
(15) Drainage of areas that were especially insanitary. 


50. Works Nos. 1 and 2 comprise a new pumping station at the South 
nd of Georgetown, the alteration of the existing Rayapuram Station at the 
North of Georgetown, and the installation there of new pumping plant. And — ; 
laying of two pumping mains 16 inches and 36 inches diameter, respect- | 


vely, having a total length of 24 miles. 


installed in an extension of the DeMellow’s Road Station, with the assistance of 


| 
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These works were required for the drainage of the Georgetown section 
of Madras which had completely broken down. This area is drained by side 
drains which discharge into sewers and these in their turn convey the sullage 
to the Rayapuram Pumping Station at the Northern end ofthe area. The causes 
of the break down of the system were in the first instance the insufficient 
capacity of the pumps at Rayapuram to deal with the sewage which came 
to them, and secondly the inadequacy of the sewers to convey the sewage 
to the pumping stations. The consequence was overflow into the Buckingham 
Canal on the West, and the Harbour on the East, while in the centre the sewers 
overflowed into a large main drain which falling North and South from a central 
point discharged on to the foreshore at both ends. At the South it produced a’ 
nuisance commonly known as ‘Kelly’s Scent Bottle” which affected the 
Government Secretariat in the Fort, and the mercantile community in the South- 
east of Georgetown, At the North enda similar nuisance was created which 
affected mainly the staff employed at Rayapuram Railway Station. To abolish 
these nuisances the works detailed in the following paragraphs (9—13) have 
been carried out. 


51. aw “Coleg Pumping Station has been erected opposite the Law 
College at the South of Georgetown to pump to the Sewage Farm all the sewage 
which previously flowed over the foreshore and produced Kelly’s Nuisance. 

Three pumping sets have been installed each capable of delivering 870 
gallons of sewage per minute against a total head of 70 feet. These pumps are 
supplied with steam from two boilers each of which is capable of supplying 
sufficient steam to enable any two engines, working together, to pump at their 
maximum rate. 

The pumping plants are the well-known Worthington Triple Expansion 
Direct Acting Pumping Engines. The boilers are of the tubular type manu- 
factured by Messrs. Babcock and Wilcox. They are fitted with superheaters 
capable of giving 100 degrees of superheat above the temperature due to the 
pressure of the steam Each pumping set is capable of dealing with the average 
dry weather flow f/us a small allowance for rain. Two sets working together 
will be able to deal with the maximum flow anticipated and the third set is 
reserved as standbye. 

The station is provided with collecting well, screening chambers and 
silt pits and three pump wells; all sunk as wells, this being necessary on account 
of the large amount of water encountered within a few feet of ground surface. 
The station itself rests ‘ee a monolithic slab of concrete reinforced with steel 


rails. 


52. A 16-inch cast-iron main—6,960 feet long—has been laid to take 
the sewage raised by the new pumps at the Law College Station and to deliver 
it into the pumping main from Rayapuram Station. 


53. At the old Rayapuram Pumping Station, two new Worthington 
Triple Expansion Direct Acting Pumping Engines have. been installed in 
place of two oil engines which were quite incapable of dealing with the sewage 
that came to them. The two new pumps are each capable of delivering 4,000 
gallons of sewage per minute against a total head of 50 feet including suction 
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head and friction. The pumps have been connected with two existing Babcock 
and Wilcox boilers, in such a manner that each boiler can be used for working 
either engine or both engines, at will, and so that any engine or boiler can 
be cleaned or repaired without interfering with the working of the other engines 
and boilers. The existing boilers have been thoroughly overhauled. They have 
been provided with superheaters, and a Green’s Economiser has been fitted in a 
new brick chamber which has been constructed on a bye-pass to the existing 
flue. Provision has been made for an additional engine, which will be fixed 
at some future time, if required. At Rayapuram Station it was necessary to lower 
the floor of the building by 10 feet, and also to lower the bottom of each of the 
two pump wells by 5 feet. The floor was lowered in sections and concrete, re-in- 
forced with steel rods, was used for the new floor. It was a piece of work requiring 
extreme care because the new floor went below the footings of the pumping 
station walls. It is, therefore, very satisfactory to record that no accident and no 
crack of any kind occurred and no stoppage of pumping was necessary. Simi- 
larly the lowering of the pump wells required great care because these wells are 
partly inside the main station building and the bottoms are 20 feet below floor 
level. In order to avoid damage, the sinking was done by means of cast-iron 
caissons provided with diaphragms furnished with doors that could be rapidly 
closed in case of a rush of water. It is satisfactory to record that this work also 
was done without accident or damage of any kind, although it had to be carried 
out in running sand under a head of 12 feet of water. By means of these two 
works, the lowering of the engine house floor and the deepening of the pump 
pellgonginally considered impossible without stopping all pumping for a con- 
siderable period—the cost of building a new station and the sinking of new 
pump wells has been saved. 


54, A 36-inch cast-iron rising main 3,900 feet long has been laid to 
convey the sewage pumped at the Law College and Rayapuram Stations to the 
summit chamber in Tondiarpet where it is joined by the Tondiarpet sewage, 

The 36-inch pipes were obtained from the Sewage Farm where the 
had been laid to distribute the sewage. They were too small for this pu od 
and have been replaced by the open channel. andl 


55. ’ Tondiarpet has, for drainage purposes, been divided into three 
areas, vzz., A, B and C, each to be drained to its own pumping station. A is the 
western, B the central, and C the eastern station. 


On arrival at station A, the sewage drainin i san weil 
raised at once to the full height required, ee will matics ae ate . "s 
24-inch cast-iron main to the well of Pumping Station B, The sewa : nae : 
at Station C will similarly be at once raised, and will then fow a ne ae 
gravitation main until it likewise reaches the wells at Station B. i 

On their way to B, the 24-inch iron pipe sewer from A and the 18-inch 
stoneware pipe sewer from C, will both be utilised as interce + 
this means, it has been possible to extend area B both east an 
natural contour limits. 


pting sewers: by 
d west beyond its 


These two gravitation mains—utilised also as intercepting sewers—run 


at right angles to the contours, and become in consequence, the deepest sewers of 
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‘the whole sysste: But the depth is well repaid, Every gallon of sewage they 
collect in the «« wis of B area is saved being pumped a second time. 
' For, : at station, all the sewage of areas, A, B and C is to be raised and 
ssent on its way cy ithe open channel. The sewage of districts A and C will have 
"been pumped>tr tye, but that of B once only, when leaving station B, hence it is 
 -obviously an sdidyitage to make area B as large as possible. 

The : seage of area B will, of course, drain to its own station, and 
Pumping Statitin:B is to raise the whole sewage of South Tondiarpet into a brick 
sewer, 2 feet :@inches in diamster, which will convey the sewage from the 
pumping stattin to the bellmoutied junction chamber in Mannarswami Kovil 
Street. Into this chamber wil be discharged also, all the sewage from 
‘Georgetown which is pumped from the Rayapuram and Law College Stations. 
The combined sewage will the: flow by gravity along the 4 feet 6 inches 
‘diameter brick sewer, until it ree'shes the large Farm Pumping Station which is 
to be bailt at the head of the open channel 


56. The al OE table gives for the ‘nite areas A, B and C, the 
-acreages, populations in 1901, estimated future populations and estimated 
‘quantities of sewage :— 


DESIGNATION OF AREA, 


Built up aiea in acres 


Unbuilt up area in acres 


Total area in acres . 


A, 


Population as per census OF TOT ne oh veg tt eae SES | 31,233 18,451 | 65,000 


I sf ulation over built up area ae 
Pat 50 per ean Me 4,594 9,370 


Future population of unbuilt up areas taken as_ 
120°6 per acre ae rs re 16,040 7,839 


——— — | ————_——. 


Total population for which the sewers have been | 
designed .., 35,950 48,442 


“QUANTITY OF SEWAGE— 


Ultimate maximum rate in gallons per minute of 


sewage flow to the stations, at 463 a per 
minute per 1,000 of population i | 1,605 | 2,243 | 1,222 | 5,130 


The sewers for these areas have all been constructed in accordance 
with the principles set out in Chapter of this report. All the pipes have: 
been laid except a few deep sewers and the 24-inch gravitation main from 


Pumping Station A to Pumping Station B which was only recently started | 


owing to the necessity of waiting for the completion of the laying of the 36-inch: 
pumping main from Rayapuram with the pipes taken up at the Sewage Farm, 
It was not until this was done that it became possible to take up the 24-inch main 
forming the old pumping main and relay it as a gravitation main from Station 
A to Station C. 


57. The three Pumping Stations A, B and C, required to deal with the 
drainage of Tondiarpet, are brick buildings each supplied with three sets of 
Oil Engines driving Centrifugal Pumps. One set is capable of dealing with the 
average flow, two sets with the maximum flow, the third set being standbye. 


58. The following is a summary of the particulars of the engines and 
pumps which have been ordered and the erection of which is now approaching 
completion :— ae 


Dee SC 


PumPinG STATION. 


Makers of Engine fy si ey a> | The CampbelkGas Engine Co. 


Makers of Pumps Be 3 as .. | Messrs. Gwynnes. 


Total number of units, each consisting of one engine and one 


Number of units for maximum work .. 


Number of standbye units ... 


Maximum pumping capacity of each unit in gallons per 
minute ss ae es iF ao 


Working head in feet 
Size of pumps ... 


; Pump H. P 
Efficiency for maximum————_———-_—_ 


Brake H. P. of Engine a 
Water pump horse power 
B. H. P. to-drive pump 


B. H. P. of engine using kerosine 


give above B. H. P. on crude oil. ~ — = ee ‘ss 


B. H, P. of engines ordered 
Revolutions of engine per minute 


Approximate number of revolutions 
pumping maximum quantity 


Guaranteed consumpti ace Bra 
H.P. hour ... en a be gs foal in pints per pump 


per minute of pump when 


SELLS LL aaa ere es re eS a a 

resin ee been constructed along the West side 
at its . 43 

Sane tuck 4 teak incre southern end with a receiving chamber 
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This is separated from a gauging chamber (19 feet x 12 feet x 4 feet 
J inches) by a baffle wall. The sewage is delivered into the Receiving Chamber 
by the two pumping mains, and passing through openings in the baffle wall, 
flows as a quiet stream through the gauging chamber and over a weir to the 
channel proper, which is 6 feet 6 inches wide and 3 feet deep with a dished 
invert. The channel has a fall of 1 in 1,000 from South to North. With a 
depth of 23 feet, the calculated flow is 26,500 gallons per minute with a velocity 
of 4'8 feet per second. At the southern end, the channel is 12 feet above ground 
level, and is carried on brick piers 2 feet thick and 10 feet 6 inches long resting 
on foundations of surki mortar concrete. The piers are connected by arches 
9 inches thick, each having a span of 12 feet, arise of 2 feet, and a width of 
10 feet G inches. There are 146 of these arches. 

Where the floor of the channel is at ground level or slightly above, it is 
supported on two parallel brick walls running under the channel side walls. The 
space between the walls is filled with rammed sand and covered with concrete 
reinforced with 1 inch steel rods. 

Twenty wooden sluices of simple design have been provided to liberate 
the sewage along the length of the channel. Each sluice works in a masonry 
groove and is made of teakwood stiffened with an iron handle which works 
through a slotted bar built into the masonry. This bar acts both as a guide and 
regulator for the handle, and at the same time makes it impossible for anyone 
to steal the door. An iron pin chained to the slotted bar will allow each sluice 
to be opened as desired so as to allow the required quantity of sewage to be 
discharged. On opening a sluice, the sewage flows down a masonry shoot 


formed on a pier end of the channel and passes into the irrigating system. 


60, The sewage from the channel is discharged into 18-inch concrete 
pipes laid at right angles to the channel in parallel lines 600 feet apart. These 
pipes are provided with manholes at every 200 feet from which sewage can be 
supplied either directly into open channels slightly above ground level running 
above and a few feet to the side of the 18-inch pipes, or by means of 9-inch 
underground pipes to similar open channels running parallel to the main 18- 
inch pipe and 200 feet on each side of it. From these open channels the sewage 
is turned over the surface of any part of the Farm. At the same time the arrange- 
ment of the distribution system allows mowing and other agricultural machines 
to be worked from side to side of the Farm (about 1,500 feet) without encoun- 
tering any obstacle due to channels or other irrigation works, 

The masonry channel terminates at the northern boundary of the Farm 
in an end which is provided with boards working in grooves; by this arrange. 
ment the channel is kept as full as desired, and when there is an excess of 
sewage, the boards are removed as required and the excess allowed to discharge 
into the sea. 

61. The foregoing description relates to major works that have been 
executed and that will form part of the city Main Drainage System prepared 
by the writer and dealt with in this report. 

The minor works need not be described here. Their main headings are 
given in paragraph 60 on the three following pages, and the expenditure on 
them, as well as on the major works, can be seen from the statement given in the 
following paragraph :— 

8 
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eae at 62. The following statement gives a brief summary of the works dealt with in this 
é oily ®€ section, the authority for their execution, the amount of the sanctioned estimates, and the 


expenditure to 31st March, 1913 :— 
ss . iis ALUE OF WORK | 
EsTIMATED Cost. onthe de : Positionof Works 
: ARCH, 
Description of Work. —— wae be 0 pene 
Amount. | Total. Amount. Total. 


Rock ick ke RSskeebetet RS: RS, 


MADRAS MAIN DRAINAGE. | 


Works sanctioned in G. O. 


No. 1700 M., dated 14th October, 
1908. 


LAW COLLEGE AND RAYAPURAM | 
PUMPING STATIONS. | 
Buildings... & = sss} 51,427 | 
Machinery ... ck 2 | 2,91,525 | 
: i | 

Alterations to Sewers and Pumping Mains =. 15,758 | 


g58 710 | oe 


Works sanctioned in G, O. 
No. 1488 M., dated 22nd July, 1907. 


Laying 16-inch C. I. Main Pipe from Law College ; 


Pumping Station to Rayapuram Pumping 


Station 69,000 


Works sanctioned in G. O. Cee se 
No. 654 M., dated 18th April, 1910, | 
and Rs. 16,000 sanctioned by 

Corporation on 23rd April, 1912. 


Open Channel at Sewage Farm, New Road | 
Bridges, Sluices, etc. ... ads 92,000 


(Completed. 


‘Completed. 
Raising existing 36-inch C. I. Pipes at Sewage 
Farm and relaying with New Pipes as a rising 
main from Rayapuram Pumping Station to 
head of 4 ft. 6 ins, Sewer a5 43.400 Do 
Circular Brick Sewer 4 ft. 6 ins. and 5 ft. 6 ins, 
diameter in Soorianarayana Chetty Street ... gg sq \Nearl ' 
$ Nearly comolet- 
Sewage Farm Pumping Station Buildings, Sewers, | ed. 
Overflows, etc, se % 1,01,000 le proatens 
2,01,000 (Contract for part 
Laying 36-inch brick gravitation main to Farm | let. 


tation 10,200 


Machinery ... 


Not started. 


Completed. 


Irrigation work at Sewage Farm 44.500 


eye ira ect eeeeprnere AE 


| 
——_____ 


Carried forward 10,08,310 5,58,990 


* ‘ . = = - 
The figures in this column are only approximate in the case of incomplete works, _ 
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ies *¥VALUE OF WoRK na 
ESTIMATED. Cost. | EXECUTED TO 31ST |Positionof Works 
Description of Work. Marcu, 1913. on 3}st March,” 


povie ke 
Amount. | Total. | Amount. | Total. | 1973. 


RS. RS. 


Brought forward ... 10,08,310 | 


TONDIARPET DRAINAGE, 


Works sanctioned in G. O. 
No. 654 M., dated 18th April, 1910, 
and Rs. 1,500 sanctioned by 
Standing Committee on 
28th April, 1911. 


Stoneware Pipe Sewers... ae ...| 4,33,030 | 939,180 | Nearly complet- 
ed 


‘Cast-iron Pipe Sewers ... aes Reo] a OF, OO Og | 4,370 | In progress. 
| 


Brick Sewers a5 Mal ge 6,360 | | 4,115 | Completed. 


Manholes ... e ae | 83,000 | | 58,650 | Nearly complet- 
} ed. 


‘General, z.¢., ventilating columns, timber left in 
trenches, flushing chambers and restoring road 
surfaces, etc. Asse 2 ah 67,649 ‘In progress. 


House connection to Sewers me ..- | 1,24,000 | Nearly complet- 


ed. 
‘Overflows (A, B and C) a se 5,505 In progress, 


Pumping Stations including machinery, etc.— 


Ax: ae iis i 55,815 
| Erection 


Bea is vs | 97,605 | ‘nearly 
| completed. 

Cok Hs fe w| 57,415 | J 

Acquisition of land... pe a : Completed. 


‘Contingencies 


. ai eas ot yet Goede 54,560 | 
Stores purchased but not yet use 10,72,500 6,00,645 


MISCELLANEOUS WORKS. 


Estimates sanctioned by Standing 

Committee and Corporation from | 

time to time and included in 
Budget Statements. 


‘Constructing flush-out latrine for Engine Drivers, | 
etc, at Lae College Pumping Station oe 1,300 520 . | Completed. 


Laying Sewers as required a oe 53,045 33,350 Do. 


Fixing Venturi Meters for the Pumping Stations.| 34,000 34,030 | Do. 
Raising Manholes and fitting covers ...| — 73,700 73,570 | Do. 


——— 
——$<$<— —_— 


Carried forward ...| 1,62,045 | 20,80,810  1,41,470 | 11,59,635 


* The figures in this column are only approximate in'the case of incomplete works. 


VALUE OF WORK - 
EsTIMATED Cost. EXECUTED TO 31st Position of Works. 
Description of Work. Marcu, 1913. on 3lst March, 


1 1913. 
Amount. | Total. | Amount. Total. 
: i ee 
{ 


{ 
| RS. ; RS. | RS. RS. 


Brought forward ...| 1,62,045 | 20,80,810 | 1,41,470 | 11,59,6 


Estimates sanctioned by Standing | 
Committee and Corporation from | 
time to time and included in 

Budget Statements—(continucd). 


; 
: 
MISCELLANEOUS WORKS—(continued). = 


| 
} 
i 
| 
Extending Engine-house at DeMellow’s Road 
Pumping Station including machinery i. 19,000 | 4,030 In progress. 
| 


Sewage Level and Pump Pressure Recorders... 8,050 7,620 / | Completed. 


Alterations to existing Pumping Stations, ree = 4 
Silt Pits and Screening Chambers ..| 23,000 8,610 Deferred. 


Royapettah Hospital Drainage... Et 20 535 19,742 | Completed. 
Kalyani Hospital Drainage 3S coun 5, 880 . 5,880 | Do. 


Kistnampet Nightsoil Depot... | 12618 10,310 | Do. 

Design complet- 

Municipal Buildings Drainage... ...| 24,000 | ies ed and tenders. 
| called for. 

Covering Kelly’s Drain ae | 15,450 | | 1E,770 | Completed. 


ee is ox | 21,000 | 9.070 | 


store shed for the use as Ba Disinege | 
Shes at apier Park | 4,000 | 1,695 Completed. 
Stores purchased but not yet used... Racal | 18,190 
———| 3,15,575 —— oy 2,38,387 


<e } 


Design, Supervision and Testing, 
&c., included in estimated cost of 
works (to be allocated when | 
works have heen completed). 


Supplies and Services (Home charges) 
Supervision, Sundries, etc. 


2,54,220 


ee aoe 


Grand Total... | 23,96,385 | 


| 16,52,242 
i / 
* 5 . 


The figures in this column are only approximate in the case of incomplete works. 
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CHAPTER V. 


PHYSICAL FEATURES OF MADRAS AND GENERAL 
OUTLINE OF PROPOSED DRAINAGE SYSTEM. 


“63. Position and extent of Madras. 64. Single large intercepting sewer impracticable, 65. Drain- 
age areas, Trial Holes. 66. Utilization of old drainage work. 67. Contours. 68. Natural 
drainage divisions. 69. Means by which sewage will be conveyed to Sewage Farm. 70. Area 
to be drained. 71. Arrangement of drainage areas, mains, etc, 72. Northern Division, 
73, Western Division, 74. Southern Division, 75. Utilization of existing castiron main. 
76. Extension of Sewage Farm. 77. Alternative methods of dealing with drainage—Sewage 
Farm to the South. 78, Sewage Farm to the North-west. 79, Areas already drained. 
80, Areas not included in scheme. 


63. Belore proceeding to describe the General Scheme, it will be well to 

‘give a brief description of the physical features which affect the drainage. . 

Madras city is situated on a level and low lying sandy plain on the 
‘West Coast of the Bay of Bengal. It is bounded on the South by the river~ 
Adyar and on the East by the sea. The boundaries on the North and West are 
marked by no special physical features. The area of 27 square miles included 
within the Municipal boundary is approximately 9 miles long with a width vary- 
ing from about 2 miles at its northern and southern extremeties to about 4 miles 
at the centre 

The subsoil consists of sand in a strip along the sea coast. In the | 
remainder of the area it consists of layers of sand and clay or sand and clay mixed. 

Through the sand large quantities of water percolate, and at all times 
-of the year, water is encountered within a few feet of the ground surface These 
-conditions make it impossible to lay sewers at any considerable depth except at 
very great expense. 


64 The question of constructing a large deep intercepting sewer running 
right through Madras from South to North into which could gravitate the 
sewage from the different drainage areas was considered, but was discarded on 
account of the length of time that it would take to execute, its high cost, and the 
considerable difficulties that would be encountered. Such a sewer would be 
wholly below subsoil water level and the only method of constructing would be by 
tunnelling with the assistance of compressed air to exclude the water. This 
-work is necessarily slow, and it is costly on account of the plant and the nature 
-of construction, for it would have to be lined with cast-iron segments Very little 
tunnelling of this description has been done in India, and it would be necessary 
to employ European contractors with European foremen and this would increase 
the cost. 

For these reasons it was considered that one large deep intercepung 

‘sewer would be impracticable in Madras, though in England it would probably 

be recommended. Even in that country where skilled labour is readily available 
9 


ostly, 
so great a inition of the Die and reduction in cost o keep as 


na the medinetire of dividing the city into a number of nee areas was. 
opted. These drainage areas are limited by the depths at which sewers can b 
aid, ; that i is, by the nature of the eee the quantity of water encountere 


Where deep Ne RR RE coor the areas to be extended, trial hol 
ere excavated. These trial holes were 10 feet square and by their means the 
nature of the ground was accurately determined and the quantity of water that 
ould require pumping into trenches was estimated very closely. 
The positions of these trial holes and the nature of the ground. met 
‘th i in excavating them are shown on Drawings Nos. 8 to 5. . 
22. The depth at which it is possible to lay sewers at a reasonable cost 
determi ed largely by the nature of the soil and quantity of water encountered. 
The worst conditions are those resulting from a fine sand with a large quantity 
of water under considerable pressure. Here the water carries the sand up as. 
‘soon as i it is excavated, and below a certain depth it becomes almost impossible 
to lay pipes. If, with great labour, care and expense they are laid, the pipes are: 
ery likely to be lifted by the water and sand boiling up from the bottom of the 
trench. 


As a result of experience it has been found that in water bearing sand 

‘such as that which forms the subsoil of Tondiarpet in the North, itis not practi- 

cable to go to a lower depth than four feet below mean sea level. In those areas 

_ where the subsoil is clay, or clay mixed with sand, the quantity of water is much: 

less and in the proposed system sewers will be laid as much as eight feet below 
‘mean sea level, z.2., some 14 feet below mean subsoil water level. 


66. In preparing the general scheme, the areas were first roughly worked 
out, in order to utilise the old drains as far as possible. To take up all the 
_ old sewers would be not only a great expense, but it would also cause great 
inconvenience to the inhabitants of the areas already sewered. As the result 
of experience, confirmed by experiment, it was decided that the’ existing sewers. 

ight be utilized, provided means were taken to render them efficient, and the os 

present scheme has been worked out to make the greatest possible use of existing 

ewers, This has somewhat hampered the design as it has made it necessary to 

dhere as ‘much as possible to the old drainage divisions. 5 

_ These areas have been modified, extended and decreased as foun | 

necessary, and new areas have been added where there is a need of drainage 
which cannot be met pe the pumping stations in the existing areas. 


67 Before commencing actual design, a large amount of work was done 1 in 
g els over the whole city from which contour plans were prepared. Advan- 
ae has been a of what mall differences in surface level do oe in s 
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The contours of the whole city have been plotted on large scale plans 
which are too unwieldly to send with this report. Those revelant to the present 
proposals have been transferred to the sewer plans for each area (see Drawings 
Nos, 99, 106, 111, 119, 129, 135, 157 and 182). A few of the contours have also 
been plotted to a smaller scale on Drawing No. 1, from which has been prepared — 
Plate No. III. On this plate the darkest colour indicates the highest ground and the 
different shades show ground the average height of which above sea level varies 
by 4 feet for adjacent shades. A glance at this plate shows that the whole area is 
very flat. In general it rises away from the sea towards the West but there is a 
wide flat ridge running down from the North through Tondiarpet and George- 
town to the Cooum. This ridge divides into two minor ridges in South Tondiarpet , 
and these two smaller ridges run right through Georgetown. There are also two 
low ridges running from West to East, one—the highest—through M re, and 
the other through South Triplicane. 


68. The natural boundaries of the drainage divisions are pr. ied by the Naturat 
Buckingham Canal running from North to South through the area, the Cooum ickion: 
River running from West to East through the centre of Madras, and to a minor 
extent by the Madrasand Southern Mahratta Railway which divides Georgetown 
from Tondiarpet. By these divisions, the city is divided into three main drainage 
areas—the Northern, Western and Southern Divisions—as shown on Plate IV. 

The Northern Division (coloured red) extends to the Municipal bound- 
ary on the North. It is bounded on the East by the sea, on the South by the 
River Cooum and on the West by the Buckingham Canal. 

The Western Division (coloured blue) is bounded on the North and 
West by the Municipal boundary, on the East by the Buckingham Canal and 
on the South by the River Cooum, though, owing to the previously-existing 
drainage, it has been found necessary to extend this division to include part 
of the Southern Division. — 

The Southern Division (coloured Saiow) is bounded on the North by 
the River ‘Cooum, on the East by the sea, on the South by the Adyar and on the 
West by the Municipal boundary, though for the reasons already stated, a 
portion of this area has been included in the Western Division. 

The three main drainage divisions are practically independent of each 
other, and within. certain limits the work of draining any one of them may be 
carried without affecting the scheme for the drainage of the other two. The 
drainage of each of these three main divisions is sub-divided into separate 
drainage areas each commanded by a pumping station. 

The following table shows this sub-division—see Plate VI :-— 


Northern Division. 
Tondiarpet, North, draining to Pumping Station “* D.” 
Do. South, A. do. do. MALS 
Do. ae: Fare (6 do. UBL 
. do. do. oa Og 
Georgetown, North do. Rayapuram Pumping Station 


Do. — South . : 
The pee a | do. Law College do 
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Western Division. 
Purasawakam 
Vepery 
Egmore do. Lang's Garden do, 
Nungambakum do. Graeme's Road do. 


} draining to Purasawakam Pumping Station. 


Southern Division. 


oe ai ocan ne ne draining to Napier Park Pumping Station. 


North Triplicane 


South Triplicane 
and do. Ice House Road do. 
Kistnampet 


Mylapore do. | Mylapore do. 
‘ Royapettah 


| do. Edward Elliott's Road Pumping Station. 


sewage from each of these three main drainage divisions is con- 

veyed to the Sewage Farm by means of a separate channel. The Northern . 
Division (shown in red, Plate IV.) by means of cast-iron rising mains, and 
gravitation mains of brick, stoneware pipes and cast-iron pipes. These 
mains have been in course of construction during the last three years and are 
now practically complete. 

The Western Division sewage is shown to be conveyed to the Grass 
Farm by means of pumping and gravitation mains which are proposed for the 
first time in this report. 

The Southern Division will be served by the existing cast-iron main. 
The lines of these mains are shown on Plate IV. The Northera Division 
mains by a thick dark red line; the Western Division mains by a thick dark 
blue line; and the Southern Division mains by a thick yellow line. 


70. The total area for which the scheme provides and for which the cost is 
included in the estimates is fifteen square miles. A reference to Plate V1 will 
show clearly and exactly what-are the areas to be sewered. The cost of this 
work and of the remedial measures to bring the old drains into a satisfactory 
condition are provided for in the scheme now put forward. 


Referring to Plate VI the areas proposed to be drained are hatched 
red. In these areas a drain will be provided for practically every road except 
narrow lanes and certain paracherries, where side drains with specially-designed 
connections to the underground drains are proposed. 

The areas cross hatched in red represent that portion of Tondiarpet, the 
drainage of which is now practically complete. 

The areas hatched blue are already sewered, but only partially and 
imperfectly. Many additional drains have to be laid. A number of existing 
drains require relaying. In all the existing drains means for excluding storm 
water and silt have to be installed, and the house connections remodelled. All 
these works are provided for in the estimates, 

The uncoloured areas on Plate VI are those which are not yet ripe 


for draining, in which it is not anticipated that drains will be required for many 
year's to come. 


: . With this preliminary explanation, attention may be drawn to Plate 
VII which shows the General Scheme in outline. The proposed drainage areas 
- are shown by different colours. The existing pumping stations which will 
have to be renewed are shown by black circles with red centres. The existing 


pumping station at DeMellow’s Road which will be dispensed with is shown by = 


a black circle intersected by a red cross. The new pumping stations already 
constructed or in course of construction are shown by red circles hatched black. 
The existing pumping main which is to be retained for the Southern Division is 
shown by a thick black line. The proposed new cast-iron pumping mains are 


shown in blue, and the proposed new gravitation mains in red, while the pumping | 


mains and gravitation mains already constructed or in course of construction are 


shown in the same colours hatched with black lines. The Sewage Farm is shown 


in green, the Open Channel in dark green, that portion already constructed 
being hatched with black lines. From this plan it will be seen that the principal 
main drainage works are as set out in the following three paragraphs :— 


72. Law College Pumping Station discharging into a 16-inch cast-iron 
Pumping Main (No. 2) which enlarges into a 36-inch main on receiving the 
sewage from Royapuram Pumping Station and discharges into a Gravitation 
Main (No. 2) at the point where it is joined by the sewage raised at Pumping 
Stations A, B and C, Tondiarpet. The whole of the sewage of Georgetown and 
South Tondiarpet will flow down a 4 feet 6 inches brick Gravitation Main (No. 2) 
to a point close to the Sewage Farm where it will be joined by anotaer 4 feet 
6 inches brick Gravitation Main (No. 1) bringing in the sewage from’ Western 
and Southern areas. The whole of the sewage of Madras will flow from this 
point through a 5 feet 6 inches sewer to the Sewage Farm Pumping Station 
where it will be raised into the Open Channel. 


73. The sewage from the Nungambakum area will drain to Graeme’s 
Road Pumping Station and will there be pumped through a 12-inch cast-iron 
main (No. 4) to the margin of the Egmore area. Here it will enter the head of 
Gravitation Main (No. 4) leading to Lang’s Gardens Pumping Station where 
it will be joined by the sewage from Egmore. At Lang’s Gardens Pumping 
Station the combined sewage of the Nungambakum and Egmore areas wili be 
raised and forced through a 21-inch cast-iron pipe forming Pumping Main (No. 3) 
to the head of the Purasawakum area. Here the combined sewage of Nungam- 
bakum and Egmore will be discharged into Gravitation Main No. 5 down which 
it will flow to the new Purasawakum Pumping Station close to Farren’s Road. 
This main will receive a large proportion of the Purasawakum Sewage 

nd will be gradually enlarged until it becomes a 3 feet 6 inches sewer on 
‘entering the station. At Purasawakum station the whole of the sewage from 
“the Western area, including Nungambakum, Egmore and Purasawakum, will be 
ised and forced through a cast-iron main 36 inches and 33 inches in diameter 
Pumping Main No. 6) to join the sewage from the Southern area on its way to 


74. The sewage from Teynampet and Royapet areas will be raised at the 
proposed Edward Elliott’s Road Pumping Station and forced through a short — 
Pumping Main (No. 3) 12 inches in diameter to the Gravitation Main No. 3, which ; 


Northern. 
Division. 


Western 
Division.. 


hern Am, sewage will be pumped through vee es cast irot 
Genpie ¥ Main No. aa) to the head. of Sositsien. Main No. 1 in Tiruvoit 


; This main — eretnally ‘intended ‘to yore to ‘the Sewage Farm the 4 
_ sewage o of the whole of Madras. For this purpose it is oy pe ee 


n main. Ae ees form the Northern Division. ayes after cuttin: g out ea 
eorgetown and Tondiarpet, the existing cast-iron main was found to be much 
oo smal’ to carry the sewage of the remainder of the city without ‘putting 

under an altogether prohibitive pressure. After considering the question 
arefully, and after plotting a large number of hydraulic gradients, the writer 
ecided to cut out also the Purasawakum, Egmore and Nungambakum areas. 
These in the new scheme form the new Western area. Thus the Ss 


aaa main will be used for the Southern area only, 


_ The necessity for cutting out the Western area is shown by the: ‘ydraalic 
Heats which have been plotted on Drawing Nos. 6 and 7 and Plate XX. 

n the bottom diagram of Plate XX the maximum hydraulic gradient for the 
astiron main, if used for both the Southern and Western Districts, is shown — ee 
‘ablue curve. From this it will be clearly seen that ifan attempt was made to ~ 
ump the Western area sewage in addition to Southern area sewage through 
€ main, it would result in failure. The pressures would be so high that the 
ipes would most probably burst and the head would vary so much that pumps 


of an expensive type would be required, and even these would be extravagant 
in working. 


If ae Western area is cut out as proposed, we get the hydraulic 
é gradient shown by the red curve marked “ A.” The pressure still remain 
xcessive at the head of the main and it is therefore proposed to re-pum 
he sewage from South Triplicane, Teynampet and Mylapore, at the Na 
ark Station. By this means, the poet gels is lowered from AA 5 


‘ i a ey fin of The Sewage Farm to the North is proposed i in One: to 
deal with the increased quantity of sewage which will drain to the system, owing 
irstly to the largely increased number of underground drains that will _be 
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mS connected to ee aa "eecondly to the larger volume of water that the new Wate A 
‘ works will. bring | into the city. Soe a 
; . _ The. present Sewage. Farm deals with some five million gallons per day ee eat a a 
_ which is the total dry weather flow now draining to the existing pumping stations. ~ pete 
__ This quantity of sewage is nearly as much as can be dealt with on the Farm during 
< 2 dry weather. During the monsoon rains, when. the ground i is saturated, the’ 
sewage. turned into:the sea. Thus with a larger flow, an extension of the | 
“sewage. farm is necessary, and.an extension in a northerly direction is indicated. Pet 
_ because the ground to the North i is porous and barren.. Irrigated with sewage, it~ Ses 
‘should becomé as fertile as the existing Farm, and should prove a source of 
revenue to. the city. To convey the sewage to this extension, it is proposed 
to continue the existing Open Channel along the western margin. From experi- 
ence with the present Farm it is not anticipated that there will be any difficulty in 
passing the sewage straight on to the land. Should, however, the introduction 
of a more complete Water Carriage System for solid excreta, make the sewage 
unsuitable for passing directly on to the land, then it may be treated in liquifying 
tanks, such as those shown in detail on Drawings Nos. 78 to 81, 
The question of the healthiness or otherwise of the Farm need not 
be discussed here, for the Corporation has requested’ Government to appoint 
4 Committee of experts to enquire into the matter. Their opinion should be 
authoritative, and ‘if it is against the Sewage Farm, then some other method 
of dealing with the sewage will have to be considered. The simplest method 
would be to turn the sewage straight into the sea, though the construction 
of a suitable sea outfall on a coast which is being continually eaten away by the 
sea would be a difficult and costly operation. 


77. Before aeciaing upon the scheme described above, a number of alter- Aisekse 


natives were considered. Amongst these was sending the sewage from the dealing with 
Southern area to be dealt with at a new Farm to the South of Madras. This ae 


was abandoned for the following reasons :— eat hc 

(l ) South-east winds prevail in Madras for long periods in the year 
anda Sewage Farm to the South would be a nuisance to the 
residential districts which have been rapidly developed in that 
direction. 

(2) If the Sewage Farm were situated so far South as not to be a 
nuisance, it would be necessary to have an expensive crossing 
of the Adyar River and to convey the sewage so far South 
that the distance to it from the centre of the Southern area 

: would be no shorter than it is to the existing Farm in the North, 

(3) A Farm in the South would require a separate establishment and 

additional supervision. 


eee: oe 


78. Another alternative considered was the establishment of a Farm to the Leia a . 


North-west of Vyasarpady close to the Municipal boundary. A Farm in this Northwest 
position would have the advantage that the prevailing winds blow away from 
Madras, so that it would not be a nuisance to the city. Also from its position— 
some 3 miles inland—the danger of erosion would be eliminated. It was only 
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after prolonged consideration, that the proposal to establish a Farm at Vyasa 
pady was abandoned, the reasons being— - . : 
(1) That trial holes proved the soil to be of clayey nature so that a 
very large area would be required to deal with sewage. Where= ae 
as the land might be suitable for farming where the quantity of - 
water available for irrigation was limited, it would not be sui : 
able for the disposal of a large volume of sewage on a small area, 
(2) That it would be difficult to dispose of the sewage in wet weather 
without causing some nuisance. 
(3) That, as in the case of the Farm to the South of Madras, a Farm 
to the North-west would require a separate establishment 
with its accompanying expense. 


79. Plate No. VI is a map of Madras showing the areas already seus |; 
hatched in blue, and the areas that require sewering hatched in red, The Tondi- _ 
arpet area in which sewering work is in progress is cross hatched in red. | 

The areas shown hatched in blue are however, only partially or incom-— 
pletely sewered. Many of the sewers require relaying. Some of them aan 
been laid with concrete pipes which are in a state of collapse (at the present time 
a concrete pipe sewer in Waller’s Road, Chintadripet, is being taken up and 
re-laid with stoneware pipes by the Special Works Department). . Nearly all th 
old house connections have to be altered so as to exclude silt and storm water,” ” 
and the junctions of one sewer with another will, in many cases, have to 
be remade. The areas to be drained are mostly drained by means of open 

drains already described. As a general rule they discharge into sewers running 
to one or other of the various pumping stations, Where sewers do not exist, 
| they discharge into the Cooum, the canal, or into tanks, or over low lying ground. 


80. The areas left blank are not included in the present proposals for, unless. 
unexpected developments take place, they are not likely to be ripe for sewering 
for many years. Should necessity arise, they can be dealt with as follows :-— 

The area to the West of Tondiarpet in the North, if made inhabi- 
table, can be dealt with by means of ‘a separate pumping 
station delivering into the Sewage Farm Open Channel. 

The Perambur area including Sembiam can be brought into the 
main Western area by a pumping station which would deliver: 
to the proposed new Purasawakum Pumping Station. 

The drainage of the extreme West of Egmore and Kilpauk could’ 
be taken into the Western Division in the same manner or 
pumped to a separate small Sewage Farm or other disposal. 
works outside the Western Municipal boundary. 

The South-west Adyar area can be dealt with, possibly in con- 
junction with Saidapet, by means of a Sewage Farm close 
to the sea near Elliott’s Beach. 

The above are indications of methods by which the sewage of these: 
areas may be dealt with, but the time when they will require drainage 
_ ppears so remote that it would be useless at the present time to consider in _ 
_ detail how they shall be drained, as the conditions may be quite different when, — 
_ the drainage systems come to be laid out. 


Al 


CHAPTER VI. 


PRINCIPLES GOVERNING DESIGN AND RULES 
FOR LAYING OUT DRAINAGE SYSTEM. 


81, Principles governing design. 82. Rules followed in laying out drainage system. 83. Principles 
discussed in this chapter. 84. Underground drains z, open drains. 85. Comparative cost 
of underground and open drains, 86, Cost of draining Georgetown by opendrains. Cost of 
draining Georgetown by underground sewers, 87. Comparative cost of maintenance of open 
and underground drainage systems. 88. Separate system. 89. Considerations governing 
choice of pumping station sites. 90. Objections to long pumping mains. 91. Advantages 

of gravitation mains. 92. Benefit of gravitation mains in the ‘system now proposed, 93, 
Utilisation of existing sewers, 


81. The following are the most important prineiples governing the 
design of the drainage system proposed in this report :— 


(1) The closely built-up areas of the city will be drained throughout 
by underground sewers. In those areas where the population 
is very meagre and scattered, the present method of conser- 
vancy will be continued. In some cases local methods of 

_ disposal may be adopted, ¢.g., application of sewage to land, 
incineration of nightsoil, and such other methods as the con- 
ditions may warrant. See paras. 84 to 87 below. 


(2) That in the drainage system, s/orm water will be excluded as 
rigidly as possible. See paragraph 88 below. The special 
arrangements provided to exclude the storm water are dealt 
with more particularly in Chapter XI. 


(3) That sz/¢ well be excluded » om the sewers as far as possible, the 
special ‘‘ Madras” appa:atus being used where required. The 
effects of silt and the methods to be taken to secure its exclu- 
sion are dealt with in Chapters XV and XVI. 


a . 

(4) That the duzlt-up portion of the city be divided ito areas, the 
drainage of each of which will gravitate to a pumping station, 
so situated as to deal with the largest possible area. 


a 


@ The sewers Sage be ik at the flatiest yet pie epacistent 
with efficiency in order to extend the boundaries of the drair 
age areas as much as possible. The question of gradients os 
is fully dealt with in Chapt XV. 


@ For the same reason, the mazn sewers will be continued until the 
depth attained makes further laying impracticable. 


(8) Ventilation will be provided by means of shafts and perforated ES 
manhole covers. Where conditions render them necessary, 
special measures will be taken to secure adequate ventilation. 


By omitting the tntercepiing traps on first-class house drainage connec- 

s as. proposed i in Byelaws Chapter XXI, a great assistance will be secured 

towards efficient ventilation of the sewers. A short discussion on ventilation 
will be found in Chapter X. 


: y Flushing arrangements will be provided at the heads of all sewers 
and at such other points as require flushing. The waste 
water from street fountains and washing places will be 

ed, as far as possible, for flushing both latrines and sewers. 

‘notes on flushing will be found in Chapter X. 
or amp deliveries and gravztatron mazns will be adopted as 
i Sg poe in preference to long pumping mains. 
The following rules have been followed in laying out the system :— 


_ (1) The szzes of sewers in all cases have been fixed so as to be capa-_ 
ble of carrying off in six hours half the whole daily quantity 
of sewage of the anticipated population of 1960 of the areas 
drained by them, Z/us an allowance for rainfall equal to one- 
third of the maximum flow. The pipe sewers will be half full 
and the brick gravitation mains three-quarters full, when 
carrying this flow. 


Thus the maximum carrying capacity of the pipe sewers will be 
at least 53 the estimated average dry weather flow of 1960. 
While the brick gravitation mains will carry at least 34 times 
the same dry weather flow. 


In some cases, where the nature of the district renders it desira- 
e of the sewers has been made somewhat larger 
above rules would give, so as to make their capa- 

cient for future development. 


mean dry weather flow for the sewers is taken as 25 gallons 
head pee a ei the AeA tes population of 1960. 


Diameter. Ordinary Maximum 
Gradient. 


4-inch ... lin 20 
6 ree lin 40 
9 ik lin 60 
12 = lin 90 
15 ae 1 in 130 
18 = 1 in 160 
21 ee 1 in 200 sie 
24 ia 1 in 230 olin 
The question of gradients is of very great importance. It has been 
most carefully considered, and is dealt with fully in Chapter XV. 
The minimum gradients will be adopted only for those sewers— 
generally main sewers—where it is essential that the fall should 
be reduced to the minimum consistent with efficiency. All 
other sewers—by far the greater lengths—will be laid at steeper 
gradients up to the upper limit. 


(4) For reasons of economy 67zck- sewers will, as far as possible, be 
used for sewers that are too large for the employment of 
stoneware pipes. The main brick sewers have been designed 
of circular section, after carefully balancing the advantages of 
this section as compared with the oval section. = 

Cast-zvon pipes will be laid as sewers in deep excavation _ wher 
especially large volumes of water are encountered, — — 


(5) Rider sewers will be employed wherever economy, vaatcly or 
convenience can be secured by their use. For example rider 
sewers, connecting at manholes with the main sewer, can 
usually be profitably employed where such main sewer is of 
cast-iron or brickwork in deep excavation. ; 


(6) All manholes will be provided with cast-iron covers. There wilk 
never be more than 300 feet between adjacent manholes. 


(7) Special types of flush-out and dry /atrines have been designed 
suitable for use by the different classes of the community. It 
is intended that these should be installed at convenient points 
all over the city. For description see Chapter XII. 


(8) Paracherries will be drained by open drains connected to the 
sewers by connections furnished with specially desig nade git 
and storm-water separators. x 


(9) Méght-sorl depots will be provided for the introduction of night 
into the sewers at suitable points, pending the complet 
installation of the water carriage system so arranged as to ~ 
convey all night-soil rapidly to the sewers. See Chapter XII. 


(10) At the pumping séations the plant will be sub-divided 80 as to be 
capable of dealing economically with the usual variations o 
flow. Stand-bye plant will also be provided. The number 
of units will depend on the quantity of sewage and the nature 
of the plant. “ 


The pumping plant exclusive of the stand-bye will be capable of — 
dealing with 3 times the estimated average dry weather flow of 
1936. 


(11) Where there is a considerable head or where the head varies 

greatly, direct acting Steam Engine Pumps will be ges 4 
_ Centrifugal Pumps driven by Oil Engines, Suction Gas Engines 

or Electric Motors or pneumatic Ejectors or Humphrey Fon : 
will be employed where the lift is low and where the headis 
constant. : 

(12) All sewage, arriving at the stations, will be screened and des 
prived of silt before it reaches the pumps by special silt pits 
and screening chambers. 

(13) House drainage will be so carried out as to prevent the intro- 
duction into the Municipal sewers of silt and storm water. 


83. A discussion of most of the more important of the above principles—so an 
far as they admit of discussion—will be found in subsequent chapters of this 
A few remarks will be inserted here with reference to— 


he advantage of underground as compared with open drains, 
s desirability of a “‘separate’’ drainage system for Madras, 


(3) the economical choice of pumping station sites, 


(4) the advantages of gravitation mains as compared with long 
. pumping mains, and 


(5) the utilization of existing sewers. 


84. Considerable doubt exists in the minds of some Indian gentlemen as 
to the advisability of underground drains. The writer is convinced that under- 
ground drains are far superior to open drains for a large flat city like Madras 


In the case of underground drains, with the water carriage system, the 
filth resulting from human life processes is carried away very soon aiter deposit, 
is removed from the inhabited areas before putrifaction has time to set in. 
omparatively small amount of gas produced is liberated overhead at such 
Bht that it is rapidly dispersed without causing any nuisance. Even with the — 
adras underground sewers, the comparative cleanliness and freedom from ‘ 
_ foul odours in those areas, as compared with areas served by open drains, is most 


» marked. Yet these sewers are very imperfect, and with a more perfect system 
_ the advantages will be still greater, 


| “ The faults of open drains are dealt with in Chapter II. Here it is 
_ sufficient y say that they carry the sewage so slowly that it has time to putrily 
before being carried away from the vicinity of human habitations, so that 


_ the most familiar smell in the denser parts of the city is that of gas rising from 


i putrifying sewage. This gas lowers the vitality and renders those who breathe 
it unable Be geaist disease. The slow moving, and frequently stagnant sewage, 
affords feeding places for countless flies which carry the filth from the drains on 


to the food exposed to sale There may be germs of enteric, tuberculosis, or = 


cholera in that filth, and thus the side drain may become the direct means of _ 
propogating disease. Not only are side drains insanitary, but they are unsightly ie 
and take up a considerable amount of the useful width of a street—a serious 
matter in the busy parts of a town which is becoming more and more crowded 4 

every year. mae 


sufficient fall to 


eeper and then it becomes necessary t0 | 
drains, so that in Madras an open drain system, pure and si is 
A good example of this is afforded by Georgetown. Although thi 
of the most favourable in Madras as regards the slope of the grount 
when the open drain system was worked out, it was found nece’ 
underground drains along three sides and through the middle of the area, 


If the whole of Madras were drained on this system, it would still be necessary to ‘ 


have pumping stations and underground sewers. 


If the drains were to be efficient, i 


it would be impracticable to have the drainage areas any larger than those pro- a z 
vided in the scheme now submitted. That is to say, the number of pumping 


stations and the principal intercepting sewers would remain as now prop 
Furthermore, the exclusion of silt and storm water from open_drains 
present very difficult problems. In fact, time and time again it has been found — 
necessary in Madras to cover over the “ open ” drains and thus convert them into 
imperfect closed underground drains. 
ommissioner in discussing with the writer the 
derground and open drains systems in dealing 
ed that the underground system was more ; 
sanitary and better, but he was inclined to believe that it was too costly for 
this city, and that the open drains would be much less expensive. He based his 
conclusions upon estimates which have been prepared for underground and 
surface drainage systems in mofussil towns. It was pointed out to him that the 
conditions in most of the mofussil towns are very different from Madras in that 
the areas are much smaller, and that there is usually available for drainage pur- 
poses fall in one direction or other, such as does not exist in Madras. The Com- 
missioner referred to then asked the writer to furnish him with a comparative 


statement of the cost of the drainage of open drains and closed drains for 
Georgetown. Georgetown is particularly suitable for the purpose, because in 
this area an open drain system has been actually carried out and an under- 
ground system has been closely estimated for. 

. systems are identical and may therefore be left out of account. 


85. A prominent Indian C 
comparative advantages of the un 
with the sewage of Madras admitt 


oP 


The pumping stations for both 


46 
RS. 


The cost of the sewers and suriace drains as actually 
constructed ee 
Add 33 per cent. for increased cost of labour and 


10 02,685 


materials 334,228 


Cost of side drains and sewers at present rates 13,36,913 


Add improved connections of side drains to sewers, 
storm water and silt separators, ventilators, and other 


works urgently required 1,50,000 
Total... 14,886,913 


eal 


Sewers 6 inches to 36 inches in diameter .., — 8 32,720 


Manholes, etc aye: : ee 112,300. 
Hesileees _ions, flushing tanks and ventilation ” 340,800. 
x: , 12,85,820 

_ Add for contingencies RE Ee > x 114.180 


—_——_ — 


Total... 14,00,000 


This shows that there is an estimated saving of Rs. 86,913 or slichtl 
more than 6 per cent. in an underground system as compared with an ° pen : mK 
system for Georgetown. It may be confidently asserted that as far a 8 
estimated, the initial cost of drainage by open drains with the : skess etl : 
cepting sewers would certainly not be less than the underground draina oa 

with house connections for which a sum of Rs. 30 per house has b 2 a 
in the underground drainage system. deer 


87, In maintenance there would be a saving br sf 
i ng by the adoption 
sewers, due ey to the considerable expenditure now ah gh Hace 
and cleaning side drains and for the removal of night-soil— “_— 
From the figures furnished by the Healtlf Officer 


the nightsoil disposal for the Georgetown area 
is estimated to cost : 


Maintenance of side drains and their connections 
to sewers 


Total... 


The annual cost of the underground drainage 
system including flushing, cleaning drains and 
silt catchers may be taken as 

Supervision 
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Thus a saving in maintenance will amount to Rs 56,000 per annum, but 
when the disposal of nightsoil by the Water Carriage System is adopted through- 
out Georgetown, there will be an additional saving of some Rs. 30,000 which is 
approximately the annual cost of private scavenging in Georgetown. Thus the 
underground drainage system is certainly not more expensive in first cost and 
is a great deal cheaper in maintenance. On the grounds of greatly improved 
sanitary conditions and reduced cost of maintenance, the underground drainage 

is the. paly one which the writer would feel justified in recommending 


3 ‘admitted. In the system now Staged” storm vier’ air P 
rigidly as possible. The reasons in favour of ams dun the tie is te for 
Madras are as follows :— 


(1) The cost is very much less, if the storm water is excluded. 


Ina city like Madras where all sewage has to be pumped, both the — 
initial cost and the cost of working a combined system would be” 
very much greater than that ofa separate system, for the sewers 


would have to be designed to take a flow some thirty or forty * a 


times greater than the dry weather flow, and the pumps would 
have to raise a correspondingly increased quantity. 


(2) The disposal works will have a much more uniform quantity to deal 
with in a separate system and caf if meeneeeene be made 
much smaller. 


(3) The sewage is much more constant in character and is, therefore, 
more easily purified. 


(4) The variation in flow being smaller, the sewers can be laid at flatter 
gradients, for it is the minimum flow that determines the grade 
of the sewers. Thus automatic flushing in dry weather is greatly 
reduced, and the quantity of’ water required is much less than 
in a combined system. This is an important point in Madras 
where water is scarce. 


(5) With the smaller sewers required by the separate system sewers 
arrangements for ventilating are much simplified. 


(6) The number of sewer connections is largely decreased, as no street 
gulleys are connected to them. This reduces the number of 
traps. It also removes the possibility of the auisance which 
would be sure to arise through evaporation of the sealing 
water with consequent forming of untrapped openings through 


which large volumes of foul gas would escape at the level of 
the roads. To avoid this escape of foul gas during dry 
weather, it is commonly found necessary in the East to fill the “99 


gulleys during dry weather with sand, which has to be removed 
before the rains—involving a great deal of work whic 
likely to be performed imperfectly, with the result tha* 

is introduced into the sewers. 
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89. The sites proposed for the pumping stations are largely determined 
by the decision to utilise the existing drainage system as much as possible. 
These systems have been laid out to fall in certain directions and these direc- 
tions have in many cases had to be maintained for the main sewers, As far as 
possible the pumping stations have been so placed that the main sewers will all 
be approximately the same depth below ground level when they reach the station. 
The site has been chosen to be in or near the lowest lying part of the area, and 
in such a situation that it is not likely to cause any nuisance, _The absolutely 
lowest lying land has, as a rule, not been taken for the reason that it is usuall) 
liable to flood. : ag See a ee. 


_ooo+ In selecting a pumping station site, a tentative position has first been’ 

" chosen from a study of the existing sewers and of the contour plan of the district. 

- Trial calculations have then been made of the main intercepting sewers extend- 
ing to the most distant parts of the area. A number of such trial calculations 
are necessary for each area. The best situation of the pumping station has only 
been determined in each case after a large number of trial and other calculations. 

_ The object has been to enable the pumping station to command as large an area 
as possible and to keep thesmet-work of sewers as shallow as possible, while 
maintaining efficient gradients throughout the system. 


90, The principle of using gravitation mains has been adopted as far as 
possible in the new system in preference to long pumping mains for the 
following reasons :-— 


(1) Long pumping mains for sewage are very unsatisfactory on 
account of— 


(2) the deposit of silt in low places, 
(8) the accumulation of air in long lengths, and 


“(6 the great increase in pressure with the maximum discharge 
compared with the mean discharge. 


The combination of these three factors very greatly diminishes the carry- 
ing capacity of the pumping mains. 

The existing pumping main from Mylapore to Tondiarpet affords a 
good example of the extent to which a pumping main may silt up (see Chapter 
XVIII). The great variations in pressure in pumping into a longer closed 
rising main are shown clearly by the calculated pressure against which the 
pumps will have to work. These are given in Chapter VII from which it will be 
seen that in some cases the maxzmum pressure 1s more than four times the mean 
pressure. : 


91. Gravitation mains have the following advantages :— 


(1) By the use of gravitation mains, the area that can be drained to 
any pumping station is greatly increased, for the gravitation 
main acts as an intercepting sewer which, owing to the large 
volume of liquid flowing down it, can be laid at a flat gradient, 
and therefore can be carried a long distance before reaching a 


depth exceeding that at which economical construction is 
possible. 
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The ¢ i | 
: a of drainage areas, resulting from the use of 
. a a mains, causes the number of pumping stations 
quired to be greatly decreased. The pumps are larger and 


more efficient and the fir 
st : 
much reduced. cost and cost of upkeep are both 


(2) Short pumpi Cites: 
ae mites cischarging into large gravitation maii 
vews: Me advantage of allowin ye lite ES? 

e g a cheap class of pu 
ede at peoay - For instance, Suction Com ; ott 
il Engines driving Centr u ony ji 
Rs ; Len Uugal Pumps can bo w 
ee with gravitation et: ne ibn. a 
: i : Sie against. But in the ease of a uae outn dl au 
fea ig ere the head is varying, especially at the time ae 
se Pumps are required to raise the maximum quantit ce : 
A It IS necessary to have a much more éxpenge 2 
pump, such as q Triple Expansion Steam Poip 


these bieh-cl 
Se high-class pumng must work uneconomically for a 


“a. patt of the time when thé Gonditions.are .._. 
which they were designed. They ere tienen for’ 
the greatest quantity against the maximum head. Therelor 
at other times—that is mOst of the time—the pressu - -ains 
which they are workifig is less than that for which they w 
designed, and the full benefit cannot be obtained from the high 


pressure steam. 


(3) Gravitation mains are very much cheaper than cast-iron mains. 
The saving increases with the size of main. Generally speak- 
ing, with the size required for Madras, the cost of gravitation 
mains is about one-quarter of the cost of cast-iron mains. 


92. Inthe scheme now put forward the areas drainable to the pumping 
stations have in several cases been largely increased by the use of gravitation 
mains, This is especially the case in the area draining to the Purasawakkum 
Pumping Station where the gravitation main has rendered it possible to dispense 
with a large number of deep pipe sewers which would otherwise have to be laid. 
It also renders possible the draining to one single pumping station the_whole® 
Purasawakkum area, which otherwise would require three stations, Other areas 
which are considerably benefitted are the Ice House Road by Gravitation Main 
No. 3, and the Lang's Garden area by Gravitation Main No. 4. Ifan entirely 
the system of gravitation mains would have been 


new scheme had been possible, 
ha view to utilising the existing sewer, 


very much more largely used, but wit 
and especially the cast-iron main as much as possible, it has not been practicable 


to carry out the principle of gravitation mains to its fullest extent. 


93. As already stated, the existing sewers will be utilised as far as possible. 
The smaller collecting sewers are large enough for the streets which they serve, 
and with proper means of excluding silt and storm water, and adequate flushing 


arrangements, some of them will give good service. The larger of the existing = 
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which it is estimated 


mains are in some cases too small for the quantity of sewage 
ave to carry, but the calculations for these quantities are 


’ they will ultimately h 
made in accordance with first-class practice, and the new sewers are made capable 

imes the estimated dry weather flow of 1961. It may 
ched, and it may be that water coming to 
ted. For these reasons then the 
te serviceable. 


© of carrying at least 53 t 
_ be many years before this limit is rea 
the sewers will not be as much as is expec 
' sewers which are slightly small, may for many years be qui 

+ ~ They will not be replaced until it becomes necessary to do so. 
, is is afforded by the “A, B, C Main” which 


A good example of th 
Napier Park Pumping Station. 


conveys most of the sewage of Triplicane to 
eee ee servations have shown that this main is usually gorged 
nt ‘with the ordinary dry weather flow. In order te ascel tain 
ions of working of this sewer, a number of experiments were 
Tied out to determine the hydraulic gradients. The results of two Sei... oF 
riments, carried out on different days, are plotted on the ling 

ate VII facirs this pare _ ; 
Fail ane epone September may fairly be taken to represent 
; ee rst August Was carried out with the engines at 

Park apiny Station working under the immediate Supervision of th 
Aafical Engineer, with a view to obtaini : 
a, : obtaining the best results possible. In both 
y € two engines was working, 


Th pad 
a 80 ere ae depth of silt in the sewer: when this is taken into 

€ results confirm the theoretical i seh : 
accuracy of the experiment. calculations within the limits of 


Thus for the 21-inch sewer 
between A and B i i 
3 ; taking th 
ee gradient on August 21st which occurs at 11 A. ep ute ahaa ce 
s as a due allowance for silt, the maximum discharge works oe 
out 740 gallons per minute with a velocity of 1} feet per second oe 


lf wi 
will be seen that between A and B the hydraulic gradient line i 
is 


In a sewer workin 
eels g properl 
wholly inside the sewer : the ae 
from existing in the A, B, C Main. 


y the hydraulic gradient lines should lie 
(Plate VII) shows how far this condition is 


From measu i 
rements of the size and gradient of the Sewer, it is calcu 


lated that it is lar 
ge enough to take all . : 
Present conditions provided that— the sewage that will drain to it under 


(1) The sewer be kept clean, 


(2) The pumps be worked regularly 


. 
up and the deposit of silt the sewage backing 
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should the district grow rather more quickly than is at present anticipated. It 
is difficult to say how the present sewer lay-out can be improved without going 
to greater depths. As will be seen from the sections, some of the excavations will 
be as deep as 21 feet below ground level and others will extend to 5 feet below 
sea level. This is as deep as it is safe to lay the pipes in this area 


101. Drawing No, 135 shows a plan of the sewers draining to the Lang’s 


& . 
Eepins ea Garden Pamping Station, as they willybe in the completed scheme. It will be 


Drawings 
Senin 
| 1388 


Purasawak- 


kum 
ing Station 


noticed that a considerable portion of this area is already sewered and that 
many of these sewers will be retained. The main sewers will, however, have to eS 
deepened, in order to extend the limits of the area which can be drained to the 
pumping station. peas o 

An important” P'turé of the scheme for this «rea is the prone 
Gravitation Main (No hich brings in the sewage pumped from the Graeme’s 
Road Station throur ” Sing Main No, 4. By the use of this gravitation main 
conveying a rr qi se PO lume of liquid, it is possible to provide a sewer 

st section of . 


which carri@s’c | v4 3@ @rea rightup to the Cooum opposite theyGa 
ae laid eo shee 


mara Hotel.” . of its great depth and the large quantity ¢ 
P Me bey bie the lower section of this gravitation main will 
“th 244th cast-iron pipes for a distance of 1,600 feet. : 

Drawing Nos. 136 to 138 show sections of the Lang’s Gardens area 
‘fs. In most cases, the mains are slightly larger than would be required for 
__timated population ; but here again it is considered advisable not to have 


them too small. All the existing sewers will be carefully examined before 
preparing the contract drawings, as it may be that some of those shown to be 
retained will prove to be unsatisfactory. 


102. Drawing No. 139 is a plan showing the area draining to the proposed 
new Purasawakkum Pumping Station. More time has been given to the planning 


ings Mon 339 of the sewer net-work of this area than to any of the others At first it appeared 
to 


necessary to have three pumping stations for this area and plans were prepared 
on that basis. Subsequently as a result of trial holes, it was concluded that it was 
possible to lay sewers at a greater depth than in most of the other areas of Madras, 
and the main sewers at. the pumping station are shown to extend as low as 
8 feet below sea level. - These Sewers will of course have to be laid very carefully, 
and will take some time to complete, as the trenches will have to be very securely 
timbered. The advantage of draining such a large area to one pumping station 
is very great, and more than compensates for the extra cost of sewer laying which 
will indeed be more than counterbalanced by the saving effected by eliminating 
the additional pumping stations. 

A prominent feature in the drainage of the Purasawakkum area is 
Gravitation Main No. 5, which begins at the extreme south of the area. It is not 
shown on the sewer plans or sections, but it is plotted to a larger scale on 
Drawings Nos. 46 to 55. At its head this gravitation main receives the discharge 
of Pumping Main No. 5 bringing the sewage pumped from Lang’s Garden 
Pumping Station. The considerable volume of sewage which flows down thr 

_ main makes it possible to lay it as a large intercepting sewer at a flat gradient, 
and consequently to extend the area greatly beyond the limits to which it would 
~ be confined if there were no gravitation main. 


ce 
os 
p 


he years that will intervene Pcwees 
i e completion of some of the pumping 
aM Poi coments in pum hinery may take place which will 
re satisfactory a type of plant totally different from that proposed. 
ation, the recently-developed Humphrey Pump may be instanced. 
z writer. ‘himself has done some work on a type of pump which he thinks will 
be satisfactory for lifting sewage, but since coming to Madras he has been too 
busy to continue his researches. None of the existing types of sewage pump- 
ing plant are really efficient and satisfactory. There is plenty of room for a new 
ros more satisfactory design. 


os 109. Drawing Nos. 8 to 10 show the pumping station proposed for Myla- 
e. This i me of a design for the stations to house steam or oil pane: 
Mylapore, Ed bs 


a 


proposed for the Mpeenre secre Station (fori instance the got 
rather more elaborate than in most of the other pumping statio 

that the Mylapore station will be close to the Marina which is 
feature of Madras that it is very undesirable to have it dishgured by an’ 
building. 


110. The site of the proposed new Edward Elliott’s Road Pumping Station ' 


is shown on Drawing No. 11. The least area required is that within the com- 


pound wall shown in red. It is, however, desirable to take up the whole plot of 
which this forms a part. The tank may be largely filled up with surplus exca- 
vation from the pipe laying, screening chambers, pump wells, etc. The addi- 
tional ground beyond the minimum required for the pumping station’ will be of 
value for stores-both for water-works and drainage works. An application has 
already been made for the acquisition of the whole area with a view to storing 
articles required for the new water-works. 


111. The site of the proposed new pumping station at Ice House Road is 
shown on Drawing No. 12. This is adjacent to the existing pumping station 
which is unsuitable in arrangement, for it involves two boilers so placed as 
to lose a good deal of heat and to require two chimneys. The pumping well 
requires deepening considerably and this would be an impossible operation to 
perform without diverting the sewers coming to the old station and constructing 
a temporary pump well with all the necessary temporary suction pipes, etc. In 
addition, silt pits and screening chambers with their necessary appliances have 
to be constructed. For these reasons it is best to construct an entirely new 


station. ; 


112. Drawing No. 13 shows a part plan and sections of the station Pron 
posed for the Napier Park area. The main feature of this station in which i 
differs from the other stations is that there are two suction troughs, the hig 
“Yevel at about sea level, and the low level at about 9 feet below sea level. 
high level trough is for the sewage pumped by " spore, fiuaa i 0 
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Road and Ice House Road Stations, which it is desirable to pump again, in 
order to divide the total liit into two stages. The low level suction frough is for 
the sewage draining from, the area directly commanded by the Napier Park 
Pumping Station Should the sewage in the high level trough ever be too great 
for the pumps, it can overflow down a 18-inch cast-iron pipe into the low level 
suction trough. ; 

As will be seen from the drawing, the four sets of pumps are arranged 
with double suction pipes commanded by valves, so that they may draw offfrom 
either trough as may be desired. ae ; 


The object of having two troughs is to avoid the expense of raising half), 
the sewage some 9 or 10 feet more than necessary. The sewage coming from the 
south is at a comparatively high level and considerable extra expense would be ; 
incurred if it were dropped some 9 or 10 feet to the level of the main sewers of © 
the Napier Park area, ie si 

A branch pipe, not shown on Drawing No. 13, will also be provided, in 
order that the P A Jevel trough may be emptied for cleaning or other purposes 


and the whole Jf the sewage pumped from low level trough. 


“Drawing No. 14 shows a site plaa of the Graeme’s Road Pumping 

with a small scale elevation and sections. Provision is made for three 

Sets of Oil Engines and Centrifugal Pumps, This station is shown to be furnish- 

» ed with the usual collecting wells, silt pits, screening chambers, otfices, etc. 
eh 

114. The existing steam engine pumping station at Lang’s Garden will be 

dispensed with, and a new Oil Engine Station constructed as shown on Drawing 

No. 15 which gives a site plan of the proposed new station, together with small 

scale elevation, and section through the collecting well, silt pits, screening cham- 

ber and pumps. The existing station can, with some modification, be used for a 

Nightsoil Depot, such as the Health Officer is anxious to have installed in this 

neighbourhood. In that case, the existing chimney would be used for taking off 

the offensive gases. This should largely reduce the smell which is inseparable 
from Nightsoil Depots. 


115, The new station which it is proposed to construct to the north of the 
Purasawakkum area is shown on Drawing No. 16. This station is designed to 
accommodate four sets of Oil Engines and Centrifugal Pumps. The drawing 
shows a plan of the station together with elevation and sections. It will be seen 
that the type of structure is very much like the other pumping stations, the main 
difference being that it is larger in order to provide for the larger plant proposed. 


116, oof —Drawing No. 17 gives details of a typical Engine and Boiler 
House Roof. The roof shown consists of cement concrete 4 inches thick, re- 
inforced with expanded metal supported on rolled steel beams running the whole 
width of the roof. The steel beams will rest for one foot at their ends upon 

oth dressed granite stone templates 15 inches by 12 inches by 6 inches. A 

hit layer of 1 to 1 cement mortar will be placed between the templates and the — 
girders to form an even bearing surface. 


The main girders shown on Drawing No. 17 are 18 inches by 7 inches 
“rolled steel beams weighing 75 Ibs. per foot run. These will be modified accord- 
" ing to span of the roof. They will be connected by areh ribs formed of 4 inches 
by 3 inches steel beams weighing 9} lbs. per foot run, surmounted by fine 
concrete to form a flat topped curved re-inforced concrete rib. The end of 
the ribs will be attached to the girders by small bond plates as shown in the — 

_ enlarged details X-Y. On the grid of steel beams and re-inforced tibs will be 
_ placed 4 inches of fine cement concrete re-inforced with mild steel expanded am 
metal + inch by %inch by 3 inches meshes embedded for half an inch in the 
bottom layer of concrete. The concrete used will be made of clean granite stones 
broken to pass through 2 inch mesh screen mixed with cement and sand in 
proportions of 1 cement, 2 sand and 3 stone. To ensure that the roof shall be 
water-tight, it will be covered with a layer of malthoid. This type of roof, with 
modifications to suit the span, is proposed for all ‘pumping stations, but will be 
modified if found desirable or economical as he work proceeds. It has proved 

quite satisfactory in the new pumping stations where it has already been used. 


ine vF 
117. It is proposed to provide every pumping station wath ve hep, store, 

office and latrine. Drawing No. 18 shows the type of offices pr x 

drawing shows the work proposed in such a detail that no descript He 

required, The latrine will be of the Madras Standard patterns as desig: 

the Special Works Department (sce Plates XIV and XV). 


ae 118. Typical doors and windows as dedpned for estimate purposes are 

shown on Drawing No. 19. Drawing No. 20 shows a typical compound wall. 

these two drawings also show the work proposed in such a detail that no 
description need be given. 


119, Each pumping station will be provided with a collecting well into which 
the sewers will deliver. From the collecting well, the sewage will flow through 
silt pits and screening chambers which are to be provided in duplicate. One 
or other of two types of such chambers will be adopted, according to the 
nature of the ground encountered. If the ground contains a large quantity of 
water and is such that the bottom is liable to “blow” when deep excavations are 
made, then separate circular wells will be sunk as follows :-— 


No. 1, about 6 feet in diameter for the collecting well. 


No. 2, 12 to 20 feet in diameter for silt pits and screeSijing chambers. 
No. 3 or 4, 6 feet in diameter for the nrimp wells. 4 


\ é 
If the ground is good, so that excavation can be readily taken out, then 
timbering may be employe and one large chamber divided into partitions, and f 
providing silt pits and, Screening chambers in duplicate, may be used instead ot fe 
_ the separate well sysiem. ¥ 
In any case circular wells are proposed for the pump suctions. ~ 
only will they serve as suction pits, but they will also provide excellent f 
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120. With the circular well system, the incoming sewage first enters the 
circular receiving chamber whence it can be turn ed so as to pass through one or 
both of a pair of combined silt and screening chambers. These are circular 
brick wells with the bottoms formed as inverted cones. The inlet and outlet 
pipes are connected with these chambers at the top of the cone. The sewage 
entering by the inlet pipes loses its velocity in the large area presented by the 
pit, and the silt and other heavy materials in suspension drop to the bottom and 
are from time to time removed by a “silt raiser” of a design which has been 
patented by the writer, and illustrated on Drawing No. 21. It consists of a fixed 
Tee pipe suspended over the centre of the silt pit. Inside this slides a movable 
pipe, the bottom end of which can be dropped on to the top of the silt, while the 
top end remains within the Tee pipe at a point below the branch, The branch 
leaves the pit some two or three feet below the top and leads to a settling basin 
at or about ground level. The operation of raising the silt deposited in the 
cone shaped depression of the silt pit is as follows :—The valves on the inlet 
and outlet pipes are closed. The chamber is filled from the pump discharge and 
the valve on the Tee pipe branch iSopened. There is then a head of some 2 feet 
6 inches tending ‘to drive the liquid in the silt pit up the movable pipe and out 
through the Tee piece branch to the settling tank. The bottom of the movable 

pipe is rept close to the sucface of the silt and the liquid in rushing up the pipe 
pure away the silt and carries it up and out along the branch to a small settling 
Sin, where the clear liquid is siphoned off and the deposited silt is subse 


i: iz quently shovelled into carts. These arrangements are clearly shown on Plate VILL. 


Drawing No. 21 shows. typical silt pit and screening chamber with a 
silt raiser at its lowest position. This arrangement is similar to that which has * 
been adopted at the new Law College Station. Here the silt-raiser is operated 
every morning as a matter of routine, and the siltis removed before any great 
quantity accumulates. The cleanliness uf this method of removing the silt is very 
marked as compared with the filthy method employed at the old stations where 
divers are employed. These men have frequently to submerge themselves in 
sewage and scrape away the mixture of silt and leaves which rapidly collects 
close to the pump suctions. 


121. Screens are fixed on the outlet side of the silt pits. They consist of 
light cages made of steel rods, well painted to preserve them from corrosion. 
When a cage is sufficiently charged with refuse it is raised above the top of the 
chamber by means of a light hand crane and swung overa cart. The flap door 
_ forming the bottom to the cage is then opened by releasing a catch and its 
contents dropj7e4 into the cart, The interior of the cage is then scraped down 
lightly with a rake, the dcx slammed up and the emptied cage let down again 
to its original position in the sewage flow. 

Drawing No. 21 shows atypical scré@n as proposed. Similar screens 
are now working at Law College and Rayapuram Pumping Stations and have 
proved successful. The type shown on Drawing No, 21! has been improved in 
some respect where experience has shown that it is desirable. 


122. From the screening chambers the sewage flows to three or more pump 
“suction wells—one for every pump—each 6 feet in diameter. Each small well is 
connected separately to the outlet pipe from the silt and screening pits. For 


in Madras, except some o! tnose in Mylapore area, are surcharged for some hours 
every day. When the new water-supply has been introduced, and when the 
sewer system has been completed, the pumps will be ridiculously too small and 
on this account it is an urgent matter to replace them as soon as possible. 
Furthermore, in most of the stations, the engines and pumps are in bad run- 
ning order, and by the time that they can be replaced by new pumps of suitable 
design, most of them will be quite worn out. 


126. The pumps proposed are of two general types—(1) Steam Driven 
Pumps, (2) Centrifugal Pumps. The steam engines will be used at the aopeel: 
“@ head with a considerable percentage variation is to be antici- 
jat i where the pumps discharge into a long cast-iron pumping main. 
Thus ris that steam engines and pumps are recommended for North 
Mylapore, Ice House Road and ier Park stations, these being the three 
stations which deliver into the exis 1ping#main, es long. Where 
the relatively constant heads can be obtaine 
These Centrifugal Pumps may be driven by ¢ 
according to the quantity to be pumped and accordin 
station to an electric cable from which power may be obtained Imp 
description are proposed for South Mylapore, Edward Elliott's Road, G “mes 
Road, Lang’s Gardens and Purasawakkum, In the case of Edward Elliott's 
and possibly Graeme’s Road and South Mylapore, the Centrifugal Pump an 
oil or electric motor may be replaced by Ejectors. This will largely depend on 
whether it is possible to obtain a satisfactory self-contained Ejector driver by 
compressed air or a head of water generated at the station itself, There are such — 
Ejectors in existence, but up to the present they have not proved to be economi~ 
cal. The writer has himself been at work on a pump of this type, but since he 
came to Madras he has had no leisure to devote to its development. Should a 
satisfactory Ejector be obtainable, it would be of great value in Madras for small 
sewage pumping stations. As the cost of upkeep and establishment charges 
would be considerably less than with any type of pump now available. 


127. Anew type of pump which is expected to be very economical in upkeep 
is the Humphrey pump in which the liquid is forced out by the force of 
explosion of a mixture of gas and air pressing on the liquid without the interven- 
tion of a piston, crank, or other mechanical device. One such pump is now being 
erected at the Tondiarpet Sewage Farm, and it is possible that this type may be 
found suitable for the Purasawakkum Pumping Station, and, perhaps, some 
other stations. If so, it will be adopted. 

Thus it will be seen that the plant now proposed will not necessarily be 
adopted, but will depend upon developments that may take place between the 
submission of this report and the calling of tenders for the plant. Full particu- 
lars of the duty which the proposed plant would have to perform, including the 5 
quantity of sewage to be pumped, the head against which it has to pump, thes 
horse power required and the number of units proposed are set out in the A 


following table :— 


72 a 
~ 17,400 feet and will be composed of 14,100 feet of new 36-inch pipes and 3,300 
feet of old 33-inch pipes which have been taken up at the Sewage Farm and 
which are now available for use. 
Between chainage 2,000 and 2,700 feet, the main will cross the 
Otari Nullah. It will be taken over this stream onthe western side of the 
bridge. Between chainage 3,000 and 3,900 feet, sunder the railway. 


No special construction will be required at this as it will follow the road. 
eet, tl will cross underneath the 


emiay be necessary in order to keep 

800 and 14,900 feet, the East Coast 

ments for this eréssing will be made 

- sirelthe pipe to be laid in a 
case af accident. 


ier erp lie ton orenseny 


> 7129. For sewers up to 21 inches in diameter, stoneware pipes will, as a rule, 
> be employed, except in a few cases where bad ground and large volumes of 
water render it desirable, to use cast-iron pipes. For sewers above 21 inches in ~ 
diameter, brickwork in most cases will be resorted to, cast-iron pipes will be substi- — 
tuted only in those cases where difficulties are anticipated which would render 
“brick-sewers impracticable. The reason why brick sewers will be used wherever 
" practicable is that they are much cheaper in Madras than cast-iron pipes for all 
sizes above 24 inches and can also be economically used in place of stoneware 
pipes above that size. 


ojetete. 


Brick sewers and gravitation mains will be constructed of brickwork 
on a concrete foundation. The bricks will be hard, well burnt and non-absorbent- 
Where the work is above the sub-soil water level, or where only a small quan- 
tity of water is met with, both the concrete and brickwork will be constructed 
in the “combination mortar” which has been used so successfully not only ~ 
on the drainage works already carried out but toa greater extent on the water- 
works. This mortar enables a saving to be made of Rs. 20 to Rs. 25 per 100 cubic 
feet as compared with cement mortar composed of 1 cement to 3 sand. Briquettes 
of this combination mortar in long period tests show a strength equal to that of 
Portland cement mortar 1 cement to 3 sand. Where there is running water, 

_ Portland cement concrete will be used, the strength being varied according to 
circumstances, a 1-3-6 mixture being used ordinarily. 
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130. A brick-sewer 2 feet 3 inches in diameter and 1,060 feet long will be laid 
Park to connect the existing cast-iron pumping main to the Napier Park Pumping — 

Station, so as to reduce the pressure on the south-end of the Pumping Main 
32 _—~'No. 1 by breaking the lift between Mylapore and the Sewage Farm and re- 
ing at the Napier Park Station (zzde page 70). - 
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181. Gravitatcon Main No. \ begins at the end of Pumping Main No. | (the Gravitation 
existing Cast-iron Pumping Main) from the Southern Division and delivers into yay ee 
Gravitation Main No. 2. For the first 60 feet, it is 3 feet in diameter and then a. 
enlarges into a 4 feet 6 inches brick sewer where itis joined by the Pumping 
Main No. 6 just at the north of Tondiarpet B Pumping Station on Tiruvottiyur 
High Road. It runs along the Tiruvottiyur High Road as far as Kuppam Road, 
then turns to the east and runs down to Surianarayana Chetty Street, where it 
joins the existing 5 feet 6 inches brick sewer now under construction and known 
as Gravitation Main No. 2. 


Drawing No. 45 shows details of the Bellmouth chamber and manholes. 
ear 
aaa 
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132. Gravitation Main No. 5b 4 at Pantheon Road at the end of the Gravitation 
Pumping Main No. 2 from the Lang's Gai» Pumping Stati (Deswings 
ping oO. m the Lang's Gav’ Pumping Station and runs to the ( 
proposed new Pumping Station at Purasaw -., um, passing along Ponniammen 
Covil Street, a Church Road, Run oad, Jeremiah’s.Road, Vedavina- 
yagar Road and)¥erambur Barracks Road to the proposed mew station at the 
junction of Perambur Barracks Road and Farren’s Road. It is a 2 feet B,inches 
brick sewer laid ata gradient of 1 in 1,000 to chainage 5,500/feet, at which point 
as ( . . Buy ‘cine Rene 
it is enlarged to a 2 feet 6 inches diameter sewer laid at a gradient of 1 in 2,150 to. 
chainage 6,900 feet, where it is again enlarged this time to a 2 teet 9 inches ¢ 
| meter brick sewer laid ata gradient of | in 1,300 as far aS chainage 10,000, where: 
the invert has to be dropped, in order to intercept the castiron sewer from 


ydenham’s Road. At this point it is enlarged to a3 fect 6 inches diameter 
rx rey er se 


oe On Drawing No. 48 is shown a typical drop manhole into which two 
rider sewers enter. It should be mentioned that wherever the mains are deep, 
rider sewers will be employed and will be connected to the mains at convenient 
points by means of drop manholes. 
On Drawing No. 51 is shown the detail of Manhole No. 117, where 
the 21-inch pipe brings in the sewage from Ritherdon Road and Purasawakkum 
High Road and the following sewers join :— 


(1) A 9-inch rider sewer from Jeremiah Road. 

(2) A 12-inch pipe sewer from Ritherdon Road. 

(3) An 18-inch pipe from Purasawakkum High Road. 

(4) A 9-inch pipe from Hunter's Road. 3 

Drawing No. 55 shows details of the connection between the 27-inch 

cast-iron pipe coming from Sydenham’s Road and the 2 feet 9 inches brick sewer 
running down Perambur Barracks Road which join together and continue as 42- 
inch cast-iron pipe to the pumping station. 


= 133 As stated elsewhere in the report, it is proposed to abandon the existing), charg orl 
_ DeMellow’s Road Pumping Station and to convey the sewage now flowing to cepting 
‘to the proposed Purasawakkum Pumping Station, As a number of sewers 
we been laid so as to gravitate to the : 


74 


cepting sewer will be laid to carry the sewage to the Purasawakeam a 
This intercepting sewer will be deep for the whole of its length, and i Ags 
therefore, been decided to lay it with cast-iron pipes. It will begin as @ 24-inch 
cast-iron pipe connecting with the existing 18-inch intercepting sewer, which " 
teally too small, but it will be retained so long as it can work satisfactorily. 


At chainage 9,850 the new sewer will receive a sewer running ke 
Suttanna Naicken Street. From this point it will be enlarged to a 27-inch 
diameter cast-iron pipe laid ata gradientof1in 1,200 until it oe Gantz 
Road, where it will pick up the 21-inch sewer from that road, it will then be 30 
inches diameter until it joins Gravitation Main No. 5 and Soa to 
Purasawakkum Pumping Station in a 42-tnch pipe. This Sydenham’s aie 
intercepting sewer will be laid at a considerable depth, and before deciding 
whether it was feasible to lay it as proposed, trial holes were got out which 
proved that the subsoil water is not likely to be encountered in very large volun 
At the same time, the work will be slow and expensive, but the cost will be BE 
repaid, as the sewer will make it possible to dispense with an extra pumping 
station at DeMeliow’s Road. 3 


134. Storm-water overflows to the sewage system will be provided wherever 


i practicable, and every pumping station will be provided with an overflow. The é 


‘Napier Park 


site plans of the pumping stations show the positions of the overflows for those 3 
stations and they need not be described in detai}.. In. the case of larger overflows, 
special drawings have been prepared. 


135. There are at present a numbe 
for the purpose of relieving the sewer wiNQgtuns down First 


proposed to intercept these overflows are brick-sewer startin 
south end of First Line Beach and “a 
will discharge at the outer angle of the “ith arm. This sewer is described in 
Chapter XIX, dealing with surface water drainage. It is anticipated that this 
work-will be carried out by the Special Works Department, but the cost should 
be borne by the Port Trust because the work is for the benefit of the Harbour. 


136. The overflow for the Napier Park Pumping Station is shown on Draw- 
ing No. 41. It isa brick culvert 3 feet in diameter, laid at a gradient of | in 


1,000. It has a total length of 760 feet and discharges into an existing open 
masonry drain leading into the Cooum. 


137. Drawing No. 65 shows the overflow proposed for the Purasawakkum 
Pumping Station. This is a U-shaped drain 3 feet wide and 3 feet deep, with a 
flat top, discharging into the Otari Nullah. 


138. The storm-water overflow for Lang’s Garden Pumping Station, 820 
feet long, consists of 2 feet 3 inches diameter brick-sewer, laid at a gradient of 
lin 700 and discharging into the River Cooum. It is provided with a flap door 
at the outlet and another flap door at the overflow chamber. These are required 


to prevent the Cooum obtaining access to the pumping station in times of flood. $ ‘ 


i. 
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‘the north of the Harbour, where it 


rts i: 

139. To deal with the lar ger quantity of sewage which will enter the drain- 
age system after the new water-supphy has been introduced, and alter a complete 
system of sewers has been laid, it is proposed that the existing Sewage Farm 
should be extended northwards. Before preparing a design for disposing of 

hese lines, the question ofa new Sewage Farm at Vyasarpady to the 
aS waa ia ‘considered. The advantages of this site 


Farm Extea 
ais 
} 


ings 69 : | 
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(1) That there is at a arpady a large area of land which is not 
subject to erosion By sea. 

(2) That there are very few houses in this direction. 

(3) That throughout the year there is, in Madras, practically never 
any wind from the north-west. amd, therefore a Farm in this 
position would produce no nuisance. 

(4) That there would be an economy in the naain required to convey 
the sewage from the western area of Madraspas»Purasawakinss 
kum is considerably nearer to Vyasarpady wan fo the exist ig 
Farm. be 

If a Farm in this position had been recommended, it was intendea 
the existing Farm should be retained to deal with the sewage from the s 
and north of Madras and the new Farm from the west of Madras. The disad 
vantages of a Farm in this position are— 
| (1) That it would mean a separate establishment to look after it. 
(2) That a large area of land would be required 
(3) There is no suitable overflow channel available. y 
It was the second reason which decided the writer to recommend the xq 
extension to the north of the existing Farm. Trial holes were. sunk in. the, 
Vyasarpady area and it was found that the ground was not porous, but od 
of a mixture of fine sand and clay. With soil of this nature a very large area” 
would be required to take the whole of the sewage. From a farming point of view, 
this might be an advantage, inasmuch as a given quantity of sewage would 
irrigate a larger area; but the principal object the Corporation have in view is 
to dispose of the sewage in an inoffensive manner. From this point of view 
land, which will take a large quantity of sewage per unit area, is desirable, Such 
land is to be found along the seashore to the north of the existing Farm. 


140. The general scheme proposed for the irrigation of the Sewage Farm wen 
extension is shown on Drawing No. 69, From this drawing it will be seen that ees 
it is proposed to extend the open channel which supplies the existing Farm and ing We. 3) q 
to carry it north along the western margin of the proposed extension and then 8 vs la 
to turn eastwards along the northern margin ending with an outlet into the sea” i, oa 
which would serve as an overflow during the monsoon and during such other 
times as the quantity of sewage was ‘greater than the Farm would take. 

The total length of the new channel is 9,800 feet. At every 450 feet _ 
along its length are valves through which the sewage may be turned 
to the distribution mains consisting of 15-inch stoneware pipes laid under- 
allel lines at right angles to the sea. Atevery 200 feet along these 
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mains will be constructed valve chambers at which the sewage can be turned 
into the open channels running at right angles to the distribution mains. ee 
open channels will be lined with 15-inch Seeerere channels and slightly rais : 
above the ground surface, to allow the overflowing liquid to flow over the id 3 
The principle of the proposed irrigation system is very similar to that whic ne 
already been installed in the existing Sewage Farm and which has proved quite 
satisfactory. 


Ape oo ae € aiats 
141. Levels have been taken all over the area, They are shown on Drawat 


= 


No. 69 as contours plotted every two feet verucally. A glance at the Drawing 


show that the slope of the ground is suitable for irrigation, there being™a total” * 


fall of about 6 feet from the western margin to the eastern margin, There are 
a number of small which ‘will of’ course have to be filled up. There are 
also two fishermen's#iy ages or Kuppams which will have to be removed and 
accommodation for 


anel, At the commencement there is a depression over which the channel 

ill be carried on five brick arches springing from brick piers. An enlargement 
pf this section of the channel is shown on Drawing No. 75 from which it will be 
en that the arches consist of two rings of brickwork. They have a span of 6 
feet and a rise of 18 inches. The foundations are well spread to keep the 


pressure low as owing to the high level of the sub-soil water, it is very expensive 
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to lay deep foundations. 


143, Drawing No. 70 shows a typical cross section of the open channel 
“which will be used everywhere where the invert is higher than one foot below 


~ ground level, the only exception being in the case of arched section already 
~~ referred to. 


It will be seen that the channel consists of two brick walls on a shallow 
foundation. The floor consisting of reinforced concrete will rest on sand filling, 
and will be covered with a brick invert. The whole of the channel will be coated 


internally with 3-inch of cement plaster and externally with 2-inch of combina- 
tion mortar plaster. 


144, Drawing No. 71 shows a typical cross section where the invert is one 


and or more below ground level. In this case, the channel consists of con- 


ete floor with brick invert and brick side walls. Throughout the work, com- 
ination mortar will be used everywhere except for the reinforced concréte and 


for the internal plastering of the channel where Portland cement mortar will be 
employed. 


145, Drawing No. 76 shows details of the proposed road bridge over the 
_ open channel. The floor of the bridge will consist of rolled steel beams with a 
concrete filling reinforced. withystéel rods. 


te 12-inch valve) ee from ne invert of the ue 
_ valves, ai 94nch pipes will be ie ie 


147. Eohewe e channel Saas at the sea ane invert will be oiees gradually 

down and will terminate in a pitched open channel consisting of concrete and 

_ granite stone pitching grouted with cement mortar, in order that the rush of 
‘water may not be great. y 


148. When ihe Water Carriage System has ce more Perlacly introduced. Septie Tanks 
~ and the solids are all taken to the sewers, it. may be that the sewage will be 
" stronger and that some sort of preliminary treatment may be desirable before it 
_ is turned over the land. Some such treatment would. certainly enable a given 
{ land to deal with more sewage, if it were properly underdrained. & fact, if 

ry, this area a of land might be made more of the, 


81). 


$0 that the eff 
and could be dealt withvontg 
Drawings Nos, 79 to 81. 


Drawing No. 79 is a Beal aan of i que Bs whiclt it + will be 
seen that the sewage would be taken to the western end of each tank from the 
channel and discharged at the eastern, end, the effluent channel constructed ae 
along the eastern and northern sides of the tas s convey ing the effluent back 
into the open channel. : cd ; 


The total area of whe ianks shown s 2 206,400 square feet (516 fect by 
400 feet). 


There are five tanks, Cork 400 feet lo ig if 100 face wide and 7 feet deep 
at the walls with a fall of one foot towards the sludge channels. The inlet to the 
tanks is direct from the open channel through a cast-iron penstock working in 
a frame fixed to the channel wall. The"D toms of the tanks are sloped to 

_ two sludge drains each provided with eight sludge pipes, so that in effect, the 
floor of the each septic tank is divided Be sixteen sections, each section being 

3 Provided with a sludge outlet. 


Details of the sludge valve cheb are {om on Drawing No. 80. 
_ The. details of the tank inlets and of the gauging basin are showp on DraNiSe 
No, 81. 
Should it be decided that soften of tank is necessary, the matter” 
__will be carefully gone into again. The sewage will be analysed and the fanks. 
specially designed to treat it. It is quite likely i in this case, that a design some- 


what different from that now submitted will be ated. In fact the writer is in 
ts : pivpes The necessity: for 
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CHAPTER VIII. 


EXECUTION OF WORKS. 
Order of Execution—Staff—Plant. 


Order of Execution. —149. Three Main Divisions can be executed independently. 150. Purasa- 
wakkum Pumping Station and its area, 151, Napier Park Pumping Station and its area. 
152. Ice House Road Pumping Station and its area, 153, Works recommended to be put 
in hand at once. 154. Agency for executing work, 155. Division of work to be executed 
immediately. 156. Materials and machinery contracts, 

Staff—i57. Staff required. 158, Necessity for contingent staff. 159. Purchase of materials, 
160. Assistance rendered by President. 

Plant.—161. Pumps in stock. 162. New pumps required. 163. Derrick crane. 164. Timber, 

Stores, Sheds, Offices, atc., on site of Work.—165. Stores. 166, Large store sheds. 167, 

Small store sheds for inflammable materials, 168, Supervisors’ offices, 169. Overseers’ 
_ © offices. 170. Telephonesii171. Theodolites; 172. Levels. «ii 
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are independent and, as far as possible, all the urgent work in each division ‘eae 


should be carried on simultaneously. This, however, is impossible for two 
reasons :— / 
(1) the staff in the Special Works Department is insufficient to get 
out detail designs, contract forms and supervise the execution) 
of the work, and 
(2) the amount and the nature of the work involved will be beyond ‘7 
the capabilities of the labour (both skilled and unskilled) ~ 


available in Madras. 


150. It is therefore necessary to consider the absolute order of urgency 
in respect of the three main divisions. There is no doubt that the most urgent 
works are the pumping stations for Purasawakkum, ee Park and Ice House 
Road. The most insanitary area in Madras, omitting Tondiarpet (the drainage 
of which is practically complete), is the Purasawakkum pice Before this can, be 
drained, it is necessary to construct the Purasawakkum Station, lay the pumping 
main from that station to the Sewage Farm and construct the large deep gravita- 
tion main which is shown running from the south to the north of that area. 
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151. The next most important work is the construction of a new pump} = cr Pa 
ing station for Napier Park. This is necessary for the two following reasons — : on vam 
(1) The existing pumping plant is incapable of raising all the sewage 
that comes to it (and/there is a large quantity of sewage from 
Triplicane and Chintadripet which should be dealt with at this » 


station). wae en tint 
ie h Sire 


(2) That by relieving the pressur which the Ice House Road 
pumps have to work, the qu ‘of sewage which these pumps 
can deal.with would be considerably increased, a consum. 
mation which is most desirable for the reason that the Ice 
House Road pumps are at the present time unable to deal 
with the sewage that comes to them. The sewer system of 
the area draining to the Napier Park Pumping Station should 
be carried out as early as possible, as, next to Purasawakkum, 
this is probably the most insanitary area which has still to be 
dealt with in Madras. 


“Jee House 152. The existing pumps at the Ice House Road Station are not able to deal 
(Road Pomp with the whole of the sewage that comes to them. The sewers in this area are 
) anditsares. often very badly surcharged. The consequence is, that the sewers become silted 

up to such an extent, that it is only with considerable difficulty that the cleaning 
staff is able to keep them in working order. The capacities of the pumps at the 
Ice’ House Road Pumping Station may, however, be considerably increased) Ny 
the onstruction ofthe Napier Park Pumping Stationyashalréady mentioned in 
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» staved, some of them are ted up b but it ‘would ean to waif’un: 
) the pumping station has been con add before dealing with the drains, as 
ge lieved that the installation of new punping machinery capable of dealing ith! 
" the sewage that comes to it, will greatly improve the sewers by keeping a good pe 
w through them. This combined with the exclusion of silt and storm-water 
may render the majority of the sewers usable without relaying. 


153, The works that are now recommended to be put in hand at once ate— 
(1) The construction of the new Purasawakkum Pumping Station. 
(2) The construction of the New Napier Park Pumping Station. 


(3) The drainage of the Purasawakkum area including the large 
Gravitation Main through that area, the cast-iron intercepting 
sewer from Sydenham’s Road, the Pumping Main No 6 and 
the Gravitation Main No. 1 which will convey the sewage from 
the Purasawakkum Station to the Sewage Farm. 


(4) The laying of underground drains in Georgetown, 


The reason why*this last work should be put in hand is that adequate 

pumping plant has already been installed at the Law College and Rayapuram 

Stations and the laying of underground drains in these areas can be carried out 

without interfering with the other urgent drainage work. The benefit to be de- 

rived from underground drains in this populous area would be very great indeed. 

a Complaints have been made of the smell at the Sewage Farm. The writer from 
“i a Wy considerable experience of both Georgetown and the Sewage Farm would very 
é _ much rather live in a bungalow built on the Sewage Farm than in one built 
amongst the open drains of Georgetown. There is no doubt that the foul gas 
rising from these open drains must very greatly lower the vitality of those resid- 
ing in the areas where they exist, and it appears to the writer highly desirable 
what they should be done away with, and the) sewage removed in a cleanly and 
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inoffensive manner with the least possible delay, as this will undoubtedly result 
in great improvement in the health of the 160,000 inhabitants of this, the most 
populous, area of the city. 


154. It is recommended that the work should be carried out, as far as pos- 
sible, by contract, and that this system be adopted for sewer laying and for the 
Superstructures of the pumping stations... Experience has shown that the pumping 
station foundations, the silt pits, screening wells, pump wells and the machin- 
ery foundations are not suited to the contract system. These works are largely 
below water and are frequently delayed for want of machinery drawings. The 
great importance and the difficulty of making the work watertight, together with 
the change of detail and delay which usually occur in these foundation works, 
render them unsuitable to let by contract. They can best be executed department- 
ally either directly or by piecework contracts, and this method is recommended. 

{tis also proposed to have at least one departmental sewer-laying gang, 
so that, if any contractor is not proceeding with due diligence, the whole or some 
) Potion of his work may be taken out of his hands and carried out departmentally. 
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etc. Thes contracts will requ an outed or sta consisting of stores 
testing overseers and the necessary labour required in counting, testing, s¢ 


arranging, issuing and carting the materials and machinery. 


155. If these recommendations are accepted, then the works that are pro- 
posed to be put in hand immediately, see paragraph 153, may, for construction 
purposes, be divided as follows :— 


Contract Work. 
Sewer Laying. 
Rayapuram area 
Law College area 


Purasawakkum area .. y . sate sf 
Pumping and pe Ss ey ee 


Pumping main, id 4 feet 6 i. ‘es sewer from 
akkun Pumping ation to the 
! arm li... ’ ... 2. contracts. 


ce itation sewer through Purasawakkum area. 1 contract. 
_1\ --epting sewer from DeMellow’s Road 
_» umping Station to Purasawakkum Station. 
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Pumping Stations. 
For the superstructures of the new Ice House 
Road, Napier Park and Purasawakkum 
Pumping Stations—a separate contract bert 
for each ia ‘s .. 3 contracts 


Total... . 12 contracts. 


Departmental Work. 


- Sewer laying 
House connection work 


For underground work, screening chambers, 
silt pits, pump wells, foundations for 
buildings and machinery at the following 
pumping stations including the erection 
of machinery :— 

Ice House Road 
Napier Park 
Purasawakkum 


Total... 8 gangs. 


. ee : 


(2) Portland cone bricks, stone, ia lime, etc. 

(3) Cast-iron pipes, stoneware pipes, ventilating columns, manhole 
covers, etc, 

(4) Steam engines, oil engines, plunger pumps, centrifugal pumps, 
venturi meters, pump pressure and sewage level recorders 
and the like, 

The preparation of the contracts and the inspection on delivery and 
ion, and Pe large volume of correspondence that is inevitable with work of 
‘ de.w necessitate the employment of a considerable clerical staff 


(1) The oué-dvor staff required for the wor Rw : 
to be put in hand without delay. ratee 


(2) The clerical staff required for getting out contrats, reparin 
bills, checking measurements, answering audit 
keeping accounts and dealing with the volumin or 
spondence entailed by such work. OS a 


(3) The drawing office staff required to prepare the numerous de- 

tail drawings that will be required and to make the many 

= fresh surveys, etc., as constructional and other problems arise 
If the staff proposed is sanctioned, thenall other sanctions for drainage 
d general office staff may be cancelled such of the Tondiarpet and — 
other works which still remain to be completed, when orders are passed on the © 
i prgposele contained in this peo may be executed by the staff now put forward. — 


GENERAL IN-DOOR ESTABLISHMENT. 
Clerking and Accounting Branch. 


Designation. Salary. 


Accountant on ‘ eis ie : 70 


Clerks ... ee we a a i 25 to 40 
Motor Driver < 
Muchi... 
Duffadar 


Peons ... 


Cycle Peon 


| 
Head Clerk ne pad Be di “eh 


Watchmen . 
Draftsmen 


Tracers 


Clerk ... 


25 to 45 


Peons ... 


Ferro Printers 


DRAINAGE SECTION. 
IN-DOOR ESTABLISHMENT. 
ClerKing and Accounting Branch. 


Designation, 


| 
1 Accountant 
| 


f one on 40 


|| one on 35 
Clerks ... s3\ tte ae Ses ni one on 30 


| two on 25 
U 


Duffadars 


Cycle Peons 


Peons ... 


87 
Drawing Office Branch. 


RS. 


‘one on 60 


| Surveyors 
( three on 50 


4 | Draftsmen ‘ zs ss ii mi 50 to 70 
8 | Tracers RS pes ahs 34 25 to 45 


8 | Lascars (Survey) ..- bit a He ys 8 
1 {Clerk ... a st Sie: Si = 30 
j 


Drainage Superintendent's Staff. 


The following is a summary of the Out-door Staff proposed :— 


REMARKS. 


; 3 Monthly 
Designation, Salary. | 


RS. 
200—250 | Including allowances. A satis. 
‘| factory conveyance must be pro- 
vided by the officer for getting 
J about the work. 


Supervisors 
Do. ae i ... | 150—200 


| Overseers, lst Grade ae ned | 95—120 


Do. 2nd do. ness ae 75— 90.) 
i Plus Rs. 5 allowance so long as 
Do. 3rd do, a Ei | . ‘ ick 
E first-class bicycle is maintained 


pene: Overseers 283 = ested oa the worl 
| Surveyors } 

Storekeepers 
Assistant Storekeepers... x te 
Lighting Inspectors Including all allowances. 


ane To! do. 
Do. do. 


Do. do. 
do. 


Pipe-laying Maistries 
Brick-laying ,, 
| Time-keepers -.. 


| Lascars 

/ 
Note.—The Drainage Superintendent’s staff will become part of the 
Corporation Engineer if the writer's proposals are carried out (see Chapter IX). 


Contingencies ... 


permanent establishment under the 


The works for which the above staff is required are considered to involve - 
the largest amount of skilled labour which is reasonably obtainable in Madras — 
and the staff enumerated above is intended to be the maximum which will be 
employed on the drainage works at any time. ae 


This staff will be engaged only as required. It will be increased as the 
work increases and decreased as the work. decreases. As the most urgent 
works are finished, the same staff will be utilised in carrying out the next most 
urgent works and-so on. The out-door staff listed above will have charge of 
the whole of the construction work and will keep records of what is done. The ~ 
surveyors will be engaged. as soon as possible, and will first be employed in 
establishing bench marks all over Madras and in taking the numerous additional 
levels and in making the many fresh surveys that are required. 


Such supervision as is necessary for the erection of engines, and the 
maintenance of pumps, cranes and other plant required in carrying out the 
work, will be provided out of that given in the list. 


ween 


con 


The necessity for a contingent staff provision has been strongly impressed 
upon the writer by his experience in carrying out works in Madras, For, if any 


post is not sanctioned by Government beforehand, the time taken in obtaining 


sanction is so long as to delay progress very greatly. In this connection the 
following typical instances may be cited :-- 


(1) Lighting Inspector.—Owing to complaints of sewer trenches in Ton- 
diarpet being dangerous through not being properly lighted and fenced at night 
by the contractors, the writer recommended that an allowance averaging about 
Rs. 35 per month be given to one of the storekeepers. It was an obvious 
necessity, and the Corporation agreed to the payment. The man started work 
in March 1912, but up to the present—March 1913. has not received a pie of pay 
from the Corporation, because the necessary sanctions have not yet been obtained, 
Some of the money has been due for more than 12 months. 


(2) Mechanzcal Supervisor —The Mechanical Engineer has for several 
years been very busy in supervising the erection, testing, and initial running of new 
pumping plants—work that none of his subordinates were capable of doing, In 
the meantime the old overworked pumping plant began to give trouble and the 
writer on March 26th, 1912, wrote pointing out to the President the urgency of 
appointing a Mechanical Supervisor who should devote his whole time to the 
existing pumping plant. 

The necessity was indispytable, the Corporation agreed, but owing to 
some red tape—incomprehensible to the ordinary mind—delay was decreed, and 
it was not until the President, on February 17th, 1913, cut the tangle and spoilt the 
red tape, that the appointment was made as from December Ist, 1912. If the 


matter had been allowed to run the course which was laid down as the only proper 
one, it would not have been sanctioned yet. 4 
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The work would then be carried out under the Drainage Superintendent 
and the Health Officer notified as soon as it was completed. In cases of non- 
compliance with the terms of the notices served by the Health Officer, the work 
would be done by the Corporation under the supervision of the Drainage Super- 
intendent and its cost recovered from the owner of the property benefitted. 


178 Where connections are to be put in from a combined drain, z.¢., where 
two or more houses are connected to one main drain—all the house drains to 
be connected should be made to comply with the byelaws previous to the connec- 
tion being provided. This could be done by the Health Officer serving notice 
on the parties concerned. 

At the present time, this is not enforced and a great deal of difficulty 
has been encountered in one or two cases in getting all the owners to comply 
with the requirements before connections were made. Should a tax be imposed, 
as suggested by the writer (sce paragraph 214), on owners of undrained property 
in districts where Municipal drains are laid, it is highly desirable that, as soon as 
one owner wishes to connect toa combined drain, notice should be served on all 
the owners of premises draining to the combined draifijto carry out the necessary 
work in compliance with the byelaws so as to ena 
to the Municipal! drain. 


ge Sup : 


~ The execution of any sanitary 


3 ed. y the Works Department Oversee.'s ; 

under the supervision of the Drai ¢ Superintendent. This is the way in 

ich house drainage work—other than connections to sewers—is being super- 

vised and carried out under the existing temporary arrangements between the 
Health Officer and Special Engiceer. 

After this arrangement has been working for some time, it will be 

possible to decide what alterations are required. It would be useless to attempt 
to forecast them at the present time. 


oer we: 
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CHAPTER X. 


SEWER PIPES, MANHOLES, LAMPHOLES, FLUSHING 
CHAMBERS, VENTILATORS. 


Sewer Pipes.—180. Stoneware pipe sewers. 181. Laying pipe sewers. 182. Timbering. 
Road restoration. 184. Jointing stoneware pipes. 185. Hassall’s joints. 186. Ler 
sewers. 187, Breakages of pipes in delivery. . 

Manholes.—188. Manholes (Drawings Nos. 85 and 86), 189. Type of manhole depends 
conditions. 190. Description of mortar to be used in manholes. 5 - 

Lampholes.—191. Where used. 192. Typical design. be 

Sewer Flushing.—193. Heads of Sewers. 194. Flushing by subsoil w water. | 
water from public taps (Drawing No. 86-B), 196. Special au 
Capacity of fushing tanks. 198. Manhole covers (Drawings Noses 

Ventilators—199, Different systems. 200. Surface inlets and ae C 
201. Considerations which determi 

flap inlets will be used where my 


Sewer Pipes. 


180. Sewers from 4 inches to 21 inches in diameter will, under ordinary 
conditions, be constructed of English salt-glazed vitrified stoneware pipes 
upplied according to the writer's specification which has proved pertectly 
satisfactory as regards the pipes used in Tondiarpet. The pipes will be tested 


at the manufacturer's works for impermeability, strength, shape and form. 


ie Every pipe will be tested tor shape and sounded, but only a proportion will be 
~ subjected to the internal pressure and impermeability tests. 


In the ordinary way, the neware pipes will be laid mee 4 upon the 
ground forming the bottom of ; 

depth exceeds the limits fixed by 

on and surrounded by concrete. 


to laying pipes Bile seb ecil eaten level on ¢ 


(1) that sewage would get out of the sewer 
water, and 

(2) that water would get into the sewers and thus 
Steal of ean 


made ae, means of a coating of cement plaster inside and a 
pave rte laster outside. To ensure that there shall be no | 
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where much water is encountered. Where very large quantities of water are 
encountered and the sewers are laid at a considerable depth below the surface of the 
sub-soil water, neither brick sewers nor stoneware pipes will be used. Cast-iron 
pipes with socket and spigot joints, caulked with lead wool willbe employed. 
Finally, to prove that the sewers are Ce they will be tested | under water 
pressure before and alter the earth ha filled in over m. Should any 
leakage be discovered by ee ee have to be ren edi d before the sewer 
aS pre In me end, Lis of pipes of different 
in each drainage division. 
a contract both the pipe 


3 = ye and 


181. It willbe ened that all pipes shall be laid true tc 
caret bedded pee! we mete eee eh, t POEL. of the ee te 


it shall rest oe on thet oe invert of t 

vertical, If any pipe or pipes on inspection to 
linesand levels, the contractor will be required ike | 
at ‘nis own cost. 


182, Owing to the considerable depth at which it has been wien "6 Jay a ie 


number of sewers, the question of ae cae is one of great importance. 


In Tondiarpet it has been im possible. to secure good meena In 
fact, the only satisfactory timbering ee been that which has been executed 
departmentally for trial holes. It is, therefore, proposed to issue detailed 
timbering drawings with the contracts and to insist that a certain quantity of 
timber shall be delivered at the work spot before excavation is started. This will 
have the further advantage of tending to prevent inexperienced contractors from 
tendering at rates too low to make a profit, for they will at aoe rate know ae 
cost of timber that they will have to provide. — 


183, In the sewer- laying contracts, it will be specified that the contractor 
must restore the condition in which they were before the surfaces 
ed, the metal being carefully replaced on the surface; and that ies contractor 


will have to maintain them.in @ 4 condition safe to the traffic until they can be 
handed over for reform, 


It is proposéd that the final restoration of road surfaces disturbed by 
the trenches excavated for sewer-laying shall be carried out by the Works Depart- 
ment. In Tondiarpet, the reform of road surfaces had been postponed until 
after the laying of the sewers, In consequence many of the road surfaces were in 
abad CON, m when the sewer trenches were first excavated, and it was conve- 
nient ‘for the Engineer to restore the whole width of the road at onetime. This 
has ‘involved for the trench itself a cost considerably in excess of that required 
for restoring the surface to the condition in which it was when the arate 
‘¢perations were commenced. 


The arrangement come to in Tondiarpet was that the drainage works 


“should be debited wi 30 per cent, of the cost of the complete reform of the 
“width disturbed by the sewer laying operations. Under this arrangement, the 

£ "payments up-to-date have been Rs. 943 for the restoration of 5,895 line 

" sewer trenches. This works out at about As. 1% to As. 3 per lineal fo 

_ ing the cost of house connection trenches as well as the sewer trenches thems 
The roads to which these figures refer are metalled roads, whereas th an ; 

_ large number of unmetalled roads which require no restoration beyond thi 
by the contractor. The cost in Tondiarpet will probably work out 6 
average at about As. 1% per lineal foot of sewer trench. Tondiarpet 
ever, not typical of the rest of Madras, because it has a larger au 
unmetalled roads. After carefully considering the matter, the writer ed 
and the President has agreed that the following rates, which have been ineludec 
in the estimates, should be paid to the Works Department :— 


Diameter of Sewer. 
6 inches 
, 9 ” 
12 inches and 15 ches 


. calla Ssersteaanctad the af of restoring both the sewers... 
and’the trenches excavated for ht 's connections to sewers. Each road will be 
handed « over to the Work Department as soon as the sewer laying in that road 
has been completed and the manholes built, though house connection pipes may 
not have been laid. The above rates include a small expense that will be incurred 
maintaining the road surfaces from the time they are handed over until the 
restoration is put in hand. 

184, The ordinary stoneware pipes will be jointed by carefully wrapping Jointing 
round the spigot aring of spun yarn dipped in cement grout or tarred gaskin pipes, 
sufficiently ft properly the socket of the adjoining pipe and to give 

; proper align IT 
/ > leave the required 
pa cement and 2 parts : 
ae f the pipes and finished at an 
Ee “Angle of 45 degrees iateada the socke s. Great care will be taken 
that none of the jointing material shall Be le s the pipes. To this end, all 
pipes will be carefully brushed out before being I laid, a id @ sufficient shield will 


4nd will be worked ora athe pipe” 
laying proceeds, so as to remove all the obstructions from the interior 
especially to wipe away any cement oint fing material which may pESe p 
the gaskin, ; eS 
185, As already stated, Hass uble lined joints st 
much water is encountered. In ts, there are two n ban 


cast on the. outside of the spigot “ehgage similar bands” 


Day 


socket of the adjoining pipe. Before the spigot is inserted into the socket, these 
bands are smeared with plastic cement, to assist in making the annular space 
watertight. To prove this watertightness the annular space will then be filled with 
water. If the watersurface remainsstationary, then it is proved doubly watertight 
—both inwards into the pipes and outwards through the socket—and the joint is 
run with a grout of neat cement and water until the annular groove is filled up. 
Should the surface of the water sink, then the joint will have to be taken apart 
and re-made before the cement grout is poured in. STREETS 
186. The lengths of the larger and more important sewers have been deter- 
mined by actual measurements on the ground. No useful purpose would have 
yeen served at the present stage by measuring all the street sewers, aggregating 
84 milesin length. The lengths of these sewers were determined by measuring 
n maps of Madras to the largest scale obtainable. From experience of scaling 
any miles of sewers and water mains for the water supply and for the Tondiar- 
, it has 


eased by an amount varying from I to 4 per cent. An allowance of 24 per 
would meet most Gases, and this allowance has been made in the present 
me - eae 


4 saat? AE apenas Hi 
1? The cost of stoneware Pipes of all kinds has increased considerably 
the preparation of the estimates tor the drainage of Tondiarpet. Thus 
stoneware pipes, both for plain and Hassall’s joints, ‘have mureused ‘by some 25 
per cent. in cost. This is, to some extent, due to the considerable number of 
breakages in course of delivery to the stores in Madras. The percentages of 
breakages, according to different sizes, are given in the fo lo tab 
-Orprnary S. W. Press. | Hassact’s Patent Pipes. 


= _.| Percen- 
| et de 120. OF 
No. | Percen |g oe. damaged 
Z ee >| bands. 


Description. oF Neapeseeeas : ; | s 
No. No No. 


delivered) broken. hes be pe 
| | | Rage ey 


delivered broken, | =, cages. | 


21692' 922) 425 
38,885 | 5,866, 15°09 


20,757 | 3,237 15:59 


1,056 | 273 25°85 | ; 


| 
265 | 15°09 
14,5895) | 468 


5,720 | be 15-72 | | 42-31 | 4 8:36 


565 ! 29°73 3°36 


44-02 | 180 |. 3277 | 91°67 


| ! 16-66 | 17-01 Bo eae 
| | 


In addition to breakage in delivery to stores, there is also a loss between 
ores and finalJaying. This amounts to about 1 per cent. for ordinary straight 
pes, and 2 per cent. for junctions. ; 
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Maoholes. 

188. All street sewers will be furnished with manholes spaced not more than 
feet apart on straight lengths. Manholes will also be placed at all angles 
he pipe lines. 

Typical manholes for Madras are shown on Drawings Nos. 85 and 86. 
wing No. 85 shows rectangular manholes and Drawing No. 86 shows 
lar manholes. The types on both drawings are designs prepared for actual 

oles at definite points in the drainage system. isa “int 

A study of the drawings will give more information than can be con- 
xd by any description. The drawings show typical shallow manholes, drop 
holes fora connection of a rider sewer with a main sewer, and junction 


‘of brickwork is sufficiently strong to resist 

‘applied by earth pressure, but this thicl —_.§ MO¥_sufficient to ensure water- 
“tightness under considerable pressure, ana wereforeinde , _ “oles the lower 
"part of the walls will be thickened to 14 inches, The inverts of all'mam 5 will 
be constructed of concrete shaped to form smooth U-shaped channels, and 
‘plastered with cement mortar, so that ‘if the pipes ever run full, the sewage will 


remain confined to its proper channel and will not spread out in the manhole and 
deposit filth on the benchings. The benching themselves will be sloped, so tha‘ | 
should the sewage overflow them at any time, it will quickly run off as soor? 
the sewer is dewatered as the flow decreases, In the junction manholes, the 
pipes will be so arranged that the axis of the incoming sewer is at least as high 
as the axis of the main sewer which it joins. This is necessary in order to pre- 
vent backing up of sewage along a small branch sewer where it joins a larger 
main sewer, as often happens.in the old Madras sewers, in which the rule was to 
lay the inverts instead of the axis at the same level. 

It will be noticed that all the down pipes are shown 4 or 6 inches in 
diameter. When they have to take the sewage from a larger pipe, a diminishing 
pipe or a tumbling bay with 4 inches or 6 inches junction as required will be 
inserted for a 6-inch pipe is amply large enough for the down pipe in every case 
that has so far been designed. 

At the top of the down pipe will be a special “tumbling bay” junction 
with its invert smoothly curved along the line of flow of the sewage as it comes 
along the branch pipe and turns down the vertical pipe. The object of the smooth 
curve is to assist the easy flow down the vertical pipe and to prevent the liquid 
shooting across it. The end of the junction will be closed with a stopper which 
can be removed for inspection and cleaning purposes. 

189. The type of manhole to be adopted in any case will depend upon the 
conditions. The rectangular manhole is more suitable for shallow sewers and 
also in those cases where a number of sewers meet at a manhole. On the 
other hand, the circular manhole is both stronger and more economical, and 
will, in ageneral way, be adopted for all sewers of 6 teet or more in depth to 
invert, In circular manholes, the sides will be brought up vertically to within 

26 “t 
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6 feet 6 vg hes of Ean ee cemid TO ca that eae one line will be contini 


— cover with si seer opening i 18 mere All brickwork above sub-s 
water level will be yee ae a pienigneitil / mort ar. Below water lex 


190: All sa gad eu ; 
ate externally with combinati 
purposes: (1) to make th 

The latter is a meeecy' in 
brick has not yet been se acca 


é AN ia we 

191. Por" nae sake “tt % ore also to’ avoid filling’ the r road with 
masonry chambers, lampholes will be used ‘to Feplace” eu inholes in’ streets 
where bends and angles are very numerous. — bend is situ ited between 
two manholes not more than 300 feet apart and is red s TOLnE EEGRL 
of direction, it - perly be replaced with a lan | apholes will also 
be up" at .ue"heads of short rider sewers. “ sewers will be laid prin- 
cipa ' ie the main sewers are deep. TI 
can be laid at aa aie Saka nt can isicedae: , 
they connect with t t the ler 
furnish amp. “means f or cee duckie es as ma: be ern ene eretiae 
an eye through which a lamp may be lowered for inspecting’ the sewer. In any 
Case, the rider sewer will be so shallow that a manhole at its head | would not be 


sufficiently deep for a man to work in. Se WQHEIRS se He 


192. A typical design for a lamphole is shown a DRwineNe ek This 
shows a lamphole at an angle of a sewer. The sewer bend is made at the 
base of the lamphole in a very small chamber from which a vertical stoneware 
pipe 9 inches or 12 inches in diameter extends nearly to the road surface The 
upper end of the pipes is surrounded by a small brick chamber surmounted by a 
closed or open cast-iron cover similar to a manhole cover but smaller, an open 
cover being used where the lamphole is required to act as an air inlet. and 


a closed cover where it is not so required. A detail ATES cover 
is Shown on Drawing No. 84. 7 


Sewer Flashing’ 2a 

193. The manholes at the heads of all sewers will be Bo One renier as to be 
suitable for flushing purposes. A simple form of portable flus' 
used to.close the manhole outlet which will then be filled with water either 
from a neighbouring hydrant or by means of a water-cart. When the manhole 
is charged, the disc will be removed and the rush of water will flush the sewer. 
The only objection to this system is that any house drains connecting directly 
into sewer head manholes used for flushing would be temporarily surcharged, 
the air in the connections would be then compressed and driven through inter 
cepting traps. To avoid this trouble, no house drains will be connected to 


the sewer head: manholes, and except, as a temporary expedient, no manholes 
other than head manholes will be used for flushing by this system. 
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194. An interesting suggestion that has been made is to use sub-soil 
for flushing, by constructing a small well by the side of each flushing 
ahole, where the conditions are suitable, and pumping the water into 
manhole by means of a small portable hand pump. The great point about 
proposal is that the public water-supply, which is certainly not excessive, will 

be drawn sas for flushing, as it would if the pipe water were used. The 

1¢ of this proposal will be carefully considered, and some trials aah be made 

system should it appear feasible. Ks 

195. Where practicable, t , the waste hiet from slates ue will ba ‘utiliged (SF 

er flushing and special automatic flushing chambers, such as that shown on 
wing No. 86-Biwill be used for this purpose. The design 0 ee intend- 

O Shit 4 shallow, Sewer head, but with slight L can be applied to 
Aush sewers of any deptu,and. the arrangement can be fed from. 2 any public tap, 
ycattle trough or place where “ater is at preser spilt or w. a Where the 
rs head is, very shallow, the plattomerov he tap will be raised a foot 
ts road level. All waste, ap, ect ‘el "eene flushi 1g tank through a silt, 
wWhepwashing platform by the 
Wena 3 feasitiamrhes or More in 

nisne off.to t the leve:-f the, road 


Flushing by 


“Surlace and the Secnerete will a at norma. yabior pa Soe Ut ‘ausas ; 


will be entirely underground. | 


= 
196. In most of the drainage areas, there are some oot which are de. 


“signed to be provided with flushing chambers ; for instance, where the district 
“expected to grow rapidly and where the sewers have now to be laid large eng, % 
for the future population. 1n such cases the flow at the time of laying the 2 
may not be sufficient to make them perfectly self-cleansing and flushing is ce 
sary. Another example is afforded by those main sewers which will not be com- 
pleted at the present time, but will be laid as far as required to await extension in 
the future. These main sewers will not receive the full volume of sewage for some 
years after they are laid and will require sytematic flushing to keep them clean. 

197. The useful effect of a large flush operating at considerable intervals is 
fttah greater than the same volume of liquid used in smaller flushes discharged 
at correspondingly shorter intervals Consequently, it is proposed to use in 
Madras, flush tanks of large size which will not be less than the following :— 

 6-inch sewers Na ... 250 to 400 gallons. 
SF ‘i ny ... 450 to 550 7 
12 24 “i 298 ... 900 gallons. 
15, o Senet SOOT 
These will be ivepeediel in most cases to work about once a day, as this 
interval has, as a rule, been found sufficient. Wherever waste water from taps, 
etc, is inadequate, a suitable tap properly isolated from sewer gas will be 
provided to supplement the waste supply. ; 

198, Typical manhole covers are shown on Drawings Nos. 83 and 84. These 
are of two patterns—the closed pattern and the open pattern—so constructed 
that they are interchangable Should any nuisance arise from an open man- 
hole cover, it can quickly be replaced by a aigsed cover. These covers will be 
made in Madras, as it has been found that | pean firms cannot compete in 
price with local manufacturers. A large n 

“have been used in various parts of Madras and 
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Drawing No 88 shows a light air-tight square cover suitable tor ho 
drains A number of these have been used satisfactorily on the drainage 
Kalyani Hospital, Ophthalmic Hospital, Royapettah Hospital, and priva 
drainage works. 

Ventilators. 


199. The ventilation of sewers has been a subject of controversy and expe 
ment for many years past in England. Some few believe in no ventilation at a 
advocating that all sewers be sealed up as much as possible. A second opinic 
is held by others, who believe in using shafts as vents, but consider it useless 
attempt ventilation. 

A great body of opinion, however, has come to regard the system of t 


columns and a right number of open street Eerie as an sieve and piictical 
method of ventilating sewers ~ » Tae neato 


In Madras, the conditions of climate are favourable to sewer ventila” 
tion on the column and grating syStta, because the sun is powerful and the ie 
ware i e ER varying slavly 5 : the normal directions of We wind are’ Mee) a 


wi 
Senieieat mest “considerable difficulty. 


Open grated covers will be put on the manholes where required, to act 
ai ilets to the sewers ; the outlets will be tall columns, normally 6 inches in 
meter and usually from 20 to 30 feet high. 


201, ‘It has been found that in ventilating sewers nothing can be done by 
exact ‘rule. The position of each column and every open grated cover must be 
considered and determined intelligently on its own merits Proximity and 
height of houses, main directions of wind, the amounts of sunshine and shadow 
on each column, the levels of the ground, the paths likely to be taken by the 
sewer air, issuing from columns, all these must be thought of before fixing a 
single column or deciding the position of one tentative inlet. The inlets at road 
level should be put as far from houses as possible, so that they will do no harm 
if at times they act as outlets through adverse or uncunsidered conditions. IE 
found to be acting as an outlet. the grated cover can be replaced at once by a 
closed cover, and a new position tried. 


Open grated covers will not in Madras be placed where the roadway is 
likely to be flooded by rainwater during the monsoon, for such water would rush 
into the sewer; but where an inlet is needed in a street liable to flooding» 
a pipe will be brought to the closed manhole from a raised inlet fixed at the 
roadside. 

The action of ventilating columns generally overcomes or at least coun- 
terbalances any adverse conditions produced by light winds: and when a high 
wind temporarily upsets some part of the normal ventilation, it must not be for- 


gotten that there is also enormous dilution and diffusion of any gas escaping at 
street level. 


202. In special cases mica flaps will be used to prevent occasional efflux of 
sewer air from inlets ; but mica flaps get out of order rather easily and require 
frequent inspection. If in th “get-atable”’ they are certain to be damaged 
by children and mischievou ns. They need careful placing. 


according to circumstances. Badly laid sewers, producing 
more columns an do first-class self-cleansing sewers. Cold climates reduce the 


entila ion tube is heated by the sun, the air inside it becomes 
an that outside ; the lighter air is then forced up the tube 

vier air entering beneath from the sewer. It is largely 
\uses, wind and temperature differences, that sewer ventt- 


lating columns do ras In Madras, there is a hot sun by day, and more or 
Ny eand the column system may be expected to give at 


less breeze stirring a 

least ordinary satisfaction. 
Drawing No. 86-Cs entilating shafts. The ordinary shaft 

will be of steel 6 inches in diameter and 25 feetshigh: be provided with a 

rust pocket. Large steel shafts 12 inches nches in of heights 

up to 40 feet or more will be used where re Stee 

would be unsightly, brick shafts will be empl 

shown on Drawing No. 86-C. 


204. Few, if any, patent methods of sewer ventilation have been a suce 
on a large scale, and all are costly. Some of these systems have been used on 
a small scale for attempting to deal with especially foul and detective sewerage 
work, and there are sometimes cases where exceptional expense may be incurred 
by wealthy Corporations, in order to use special means lor the ventilation of 
sewers ; as in some very important street where high buildings make the column 
system difficult to use, or in a case like that of the Houses of Parliament, where 
a specially costly system of drainage and ventilation was permissible. 

Of the patent methods of sewer ventilation, the lamp column is, perhaps, 
most pushed at the present time. While single lamps are useful at particular 
points, where, for some special reason, it is undesirable to fix ordinary columns, 
yet they cannot be recommended for general use throughout the city. 


205. A Committee was recently appointed by the English Local Govern- 
ment Board to consider the advisability of fixing intercepting traps on first-class 
drainage connections to sewers. 

In their report the Committee state clearly that the intercepting trap 
may be omitted. It was found that sewer gas was certainly no more foul than 
that produced in the house drains. In the Bye-law No. 21 (see Chapter XXI), 
it is proposed that a disconnecting trap is to be used only where required by the 
Engineer. In first-class house drainage, the trap will, as a rule, be omitted. 
All the soil pipes of premises drained on first-classdines will thus become venti- 
lators for the Municipal sewers and the necessity of spécial means—open grat- 
ings, columns and the like—will be diminished. 1 tere e raps will, however, 
ith second-class house draina ind in Madras it 


continue to be necessary wi , dras 
will be many years before the house drains will provide all the ventilation 


required by the Municipal sewers. 
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CHAPTER XI. 
HOUSE DRAINAGE AND HOUSE CONNECTIONS. 


206, Division of subject. 


of house drainage, 208. Advantage of fi -class drainage. 
209, Fist inage. 210. First-class drainage works already in hand, 2 econd. 
class drainage. 212. Separation of rain-water from sullage in second-class hou inag 
213, Gratin~’’. (Fee: end of house drain. 214. Installation of Aush-out latrines < 

closets class, Ses with second-class drainage. 215, Power to enforce house connections. 
216. Power to enforce water-closets.) 217. Cost of alteration of house d inage. 218. 
Drainage of Paracherries. 219. Exelusionof silt and storm-water from side asain connections. 
920. Madras storm-water separator. 221. Elimination of silt and rubbish. _ 


House Connections. —222. House connection for houses withifirst-class type of c ge. 223, 
House connection for houses with second-class type of drainage, 224 Vertical shafts, 225. 
Exclusion of silt. 226, Cleaning arm, 227, Provision dur testing house connection, 
Number of house connections. 
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206. In dealing with house drainage and its connection to sewers, if is 
convenient to divide the subject into two sections— 
(1) House drainage by which the domestic sewage is collected 
and delivered to the side of the street. 
(2) House connections by which the sewage is conveyed from the 
side of the street to the Municipal drain. In this section 
these two divisions will be considered acrparnielye 


House’ Drainage. 


907. House drainage in Madras may be divided into three classes— 
(1) Ferst-class on the water carriage system for those houses and 
buildings that are furnished with water-closets, baths, lavatories 
and sinks drained on European lines. 
sila Second-class drainage, retaining the open house drains at 
present used. This system would be used forthe ordinary 
small houses of Madras in which it would be most unwise to 
- introduce underground drainage into the houses. 
(3) There are also paracherries and collections of huts where each 
habitation cannot be provided with a separate connection to 
sewers, These would be provided with suitable latrines. 


208. The second and third of these three classes should be regarded 


as temporary and everything should be done to%encourage first-class drainage 


which has the following advantages :— 
(1) Excreta and urine are rapidly’removed without causing any 


nuisance. 


Division of 
sub; 
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(2) Filthy hand scavenging which now employs hundreds of men, 
women and children is abolished. 


(3) The cost and nuisance of conservancy of nightsoil and the 
cost of nightsoil depots and trenching grounds are done away 
with. 


First-class drainage can, however, be introduced only gradually because 
of the expense, and the necessity of first educating the mass of the inhabitants 
to work the system properly for with improper use the system would give great | 
trouble. There is no doubt, however, that as this system is installed Fal 
hotels, clubs and more gradually by private persons, the g liness will be | 
much appreciated and, as in Bombay, a general demand wil! arise in the com- 
munity for the first-class type of drainage. 


First-class 909, Ina first-class house drainage system, the arrangements will be prac- 
drainage a 5 “eat : 
tically the same as are used in Europe and"America. No attempt will be made 
here to describe this system as it Would involve more space than is available 
here. The byelaws proposed in Chapter XX] set out in detail the requirements 
of a first-class house drainage'system. These, together with the detailed drawings 
shown'on Plates XXV—XXXNII, will give sufficient information to those who wish 
to construct this work. One point, however, should be referred to and that is 
the disconnecting trap. The writer agrees with the opinion recently expressed by 
a Committee of the English Local Government Board that intercepting traps are 
Not necessary and he would advise that for first-class drainage they should not be 
allowed except under special circumstances for the following reasons :— 


(1) Risk of stoppage of the drains is diminished. 


(2) The ventilation of the sewers is much assisted. 


210. The writer’s department has already prepared designs and has super- 
vised the carrying out of first-class drainage for the Royapettah Hospital, and 
has prepared designs for the new Municipal buildings. Designs have also 
been prepared in his department for the Free Church Mission Hospital in 

» Tondiarpet. Other buildings that have, within the last few years, been provided 

> with first-class drainage are the Maternity Hospital, Ophthalmic Hospital and 
DAngelis Hotel, while Government is understood to contemplate installing the 
system in the General Hospital and Lunatic Asylum. Sanitary Engineering 
firms have prepared plans for the drainage on first-class lines of the Bank of 
Madras andthe National Bank of India. Further, the writer has had enquiries 
from a number of private persons. There is thus already a demand for first-class 
drainage and as it is very important that such a drainage should be well done, 
if it is done at all. Byelaws, governing the principles of its construction, the 
materials and workmanship to be usec therein, have been prepared, more or less, 
onthe lines of those adopted by the London County Council. These byelaws, 
with any modifications that may be required, should be adopted with the least 
possible delay, for if a system of byelaws are in force before the drainage works 
are commenced, the Corporation will have taken every reasonable precaution to 
ensure that no bad wovk shall be constructed in Madras. 


For many years to come first-class house drainage will be impracti- 


— ghd bulk of the houses of Madras for the following reasons :— 
: (1) The expense of installing underground drainage throughout 
the poorer class houses would be prohibitive. 

(2) Owing to the way in which the majority of houses are built 
together, drainage to the back is impracticable. A covered 
pipe would therefore have to be laid from the front right 
through the house. This would be difficult and dangerous 
because of the likelihood of damage to the walls by digging 
trenches close to and, in many cases, under the house walls. 


(3) Flushing would be absolutely necessary and would entail water 
service and flushi 


Every sullag entrance to a t nde ring pipe drain 
provided with a siphon which, e ordinary Indian house, must be pr 
by a silt-catcher and grati cP peor 1t : 
to be fixed inside the house a i 
they would not receive. The result would Milure that 
Bombay where a great deal of underground house drainage had 
up and open channels substituted. For these reasons, the conclusion has bi 
reluctantly reached that underground pipe house drains would at present be 
quite impracticable in the majority of Madras houses _In the circumstances the 
best plan is to utilize the present open drains which should be suitably modified 
so as to Separate the storm-water from the sullage. The method of doing this 
is shown on Drawing No. 82 and Plate X where the rain-water drain is 
coloured green and a separate sewage drain is shown in yellow. 


212. The separation of rain-water from sewage in a second-class house Separation : 


drainage system will be effected by small brick or concrete curbs as shown in cling. 


red on Plate X. These curbs divide the court-yards into washing places and 
rain-water areas. Rain falling on the roofs will pour off the eaves, and falling 
on to the court-yard will be caused to flow at once into a “U” shaped storm-— 
water drain by which it will be conveyed to the street side drain. The soiled 
water from washing places and that from household utensils will be directed by 
the curbs into the sewage drain coloured yellow on the drawings. A good deal — 
of washing is done on the verandahs surrounding the court-yard ; a small open 
channel will therefore be made round the margin of each court-yard and will be 
protected from rain-water by the usual curb. This channel from the verandah, it 
* will be seen, empties into the sewage drain. By this means a practical working — 
separation of rain-water and sewage will be effected. The method here proposed 
for the separation of rain-water from sullage has been carried out in the case of a 
. number of houses that have been drained under the supervision of the Special — 
Works Department. No difficulty should be experienced in getting the work © 
= ‘done when the new bye-laws have been p : he extra expense in the case of 
new buildings would be insignificant. Thi ior 


drainage. 


Power to en- 
force house 
connections, 


in the past, and has resulted in the surcharging of sewers in the lower sections of 


each district by the rain-water which freely enters the system at higher points, ‘ 


whenever there is heavy rain. To prevent this flooding and to keep the system 


in proper working order it is absolutely necessary to separate the rain-water 
from the sullage. 


In some cases, the rain-water and sewage drains will b= closed for short 
distances. For instance, the sewage drain will be closed where it is found that 
rain-water entering it and the rain-water drain will be closed wherever there is 
danger of sewage flowing into it. Governing these two principles is that of free 
access and no drain or part of a drain should be allowed to be constructed nat 
cannot be quickly examined and easily cleaned, when necessary. By throwing 
a bucket full of water down the sewage drain once or twice a day, it hould be_ 
thoroughly cleaned out and there should be no smell or unhealthi g 
would be an advantage to place a small flushing tan t! 
drain. a a wigs 

oh ee 3 s ae "4 ust a 
213. Near, the street endil@l the sewage drain in a second-class house 
inage sys' , vill be place | a sloping iron grating as shown on Plate X. 
Special design to allow the passage of silt but to catch all 
cks, etc., without, arresting the flow of sewage or destroying its silt 
ing powers. Some such special arrangement is badly needed for the 
igs that were formerly installed are continually causing the house drains 
block up, forming a length of stagnant sewage at the low end of the house 


214. Although underground pipe drains from end to end of the closely 
built-up houses are not recommended for the reasons given, yet it should be 
insisted that the present dry latrines should be replaced by flush-out latrines 
situated next to the road, so that a short length of cast-iron pipe can be used to 
take the sewage direct to the sewer connection without passing through the silt- 
catcher or sullage water siphon. Drawing No. 82 and Plate X show how a 
cheap flush-out latrine can be installed. If this type of flush-out latrine is not 
installed in any house, within a period limited by the Corporation President, a 
tax should be levied on the house-owner to cover the cost of the removal of 
night-soil and its disposal, for the Corporation, having at a considerable expense 
installed what in their opinion is the best means of disposing of night-soil, 
cannot continue to maintain another expensive system as well, 


It may be well here to state briefly the powers under which the Corpo- 
ration would be able to enforce the use of the water-carriage system, 


215. In the clauses of the Act and Byelaws given in Chapters XX and XXL* 
it is proposed to give powers to the Corporation to enforce the drainage of 
undrained premises within a 150 feet of a Municipal drain. 


Under Clause 13 proposed for the new Act, the President is empowered — 
to enforce the drainage of undrained premises within a 150 feet of 
drain. This power is already possessed by the Corporation under 
(1) of the existing Madras City Municipal Act of 1904 


* 
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216. Under proposed Clause 32, the President, with the previous approval 
of the Standing Committee, is empowered to require the owners of premises to 
instal water-closet accommodation, or to substitute water-closet accommodation 
for privy accommodation. If these requirements were not complied with, the 
parties would be prosecuted in the Police Court under the section of the Munici- 
pal Act dealing with the fines which may be imposed for contravention of various 
clauses, paragraphs and sub-paragraphs. For continuing an offence, the parties 
could again be prosecuted under the section dealing with continuing offence, 
and after conviction would be liable to a daily fine. 


The Municipal Commissioner for the City of Bombay states that im 
Bombay no difficulty has been experienced in compelling the fulfilment of 
Municipal requirements in the case of either connections to sewers or installation 
of wate ‘“iosets.. His letter dealing with this matter is printed in Appendix 
No. VI, page 269 : 

: 217. The Health Officer has been)requested not to pass any new house as 
fit for habitation until the drainage has been approved by the Engineer. To 
obtain this’ approval, the house drains will have'to»be in accordance with the 
requirements of the byelaws. and proper provision will/haze to be mace for the 
separation of rain-water from sewage. The Corporatio ha iis.......kecidea that the 


whole cost of the connection will haye to be borne by the owner, <9 the cuse 
> © 


of existing houses, however, it is not so simple a matter. 


Clause 218 of the existing Municipal Act gives power to the Presi 
to enforce construction of house drains, and Clause 227 gives the control of >” 
house drains to the Corporation and states that they shall be altered or ~ cu 
and kept in proper order at the expense and charge of the owner of the building. 
Whether these clauses give the President power to make the owner alter the 
drains at his own cost, so as to make them suitable to be connected to the new 
underground drainage system is doubtful 


The Standing Committee on 12th January, 1912, passed a Resolution 
(No. 27) that the owner has to pay for any “alterations required in the 
drainage of his house and also for connecting the drain to the siphon trap 
by a cast-iron pipe, or such other means as may be ordered by the President.’ 
Whether the Corporation have power to enforce this resolution appears to be 
doubtful. It would appear that there is at present a ‘* place of outfall ” within 
the meaning of Clause 218 of the Act into which house drains already discharge. 
In these circumstances, it might be held that, if the Corporation insist upon a 
connection to a different place of outfall and in a different manner, the expense 
of carrying out the necessary work should be borne by the Corporation. This 
is a very important point for it refers to the whole of the existing houses in 
Madras. 


The cost of alteration of drainage of each house may be taken as not 
less than Rs. 50 and the suitable connection of the house drainage to the siphon 
trap would cost about Rs. 8. Ii the total number of existing houses to be con- 
nected to the system be taken as 30,000, then the total cost of the alteration of 
‘the house drainage and of the connection of the house drainage to the siphon 
trap would amount to Rs, 30,000 x 58=Rs. 17,40,000. A very large sum is 


therefore involved. 


Cost of 
alteration 
of house 
drainage. 
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Reference may, however, be made to Clause No. 221 of the Act by 
which it would appear that the President may enforce the construction and 
maintenance of proper troughs and pipes for connecting and carrying the water 
from the roof and other parts of any building and for discharging the same 
into the side drain. In other words, it would appear that the President may 
insist upon the separation of rainwater from the sullage water. This is the prin- 
cipal point which it is desirable to insist upon in house drainage, and if it is de- 
cided that the President has this power, then Rs. 15,00,000 out of the Rs. 17,40,000 
will be borne by the owners. If the cost of connecting the house drainage to 
the siphon trap has to be borne by the Corporation, then the Rs. 2,40,000 must 
be added to the total of the estimates. If the Corporation have, in addition, to 
alter the house drainage so as to make it suitable for connecting to the sewerage 
system, then the total of Rs. 17,40,000 must be added to the estimate. 


218. Fora long time to come, there will exist in Madras, Parachermies‘and 
collections of huts where each separate dyeiling cannot be provided with a 
connection ‘o a sewer. In such eases, the most practical method is that adopted 
by the Madras Corporation in fie construction of Model Paracherries to have a 
sufficieut number ~fisuitadie latrines for the use of the inhabitants of Paracher- 
ries. and to Pfovide the Louses with a goed class of side drain for the removal of 

sullage water. These side drains should be protected by constructing alow 
__urb on the road side a little higher than the road level. This will prevent 
ones and sand being washed into them and will obviate a great deal of the labour 
which is at present expended in clearing road metal out of drains after heavy 
rains. 


219. It is of vital importance that the connections oi these side drains to 
sewers should be made properly and apparata of different descriptions. have 
been designed for Madras. They include— 


(1) Ordinary Overflow Weirs. 
(2) Leaping Weirs. 
(3) Plate Weirs. 


In the case of the ordinary Overflow Weir, the inlet to the sewer is 
constructed so that when the flow exceeds the maximum allowable, the excess 


water passes over a weir provided for the purpose, and flows away to the storm- 
water drain. 


In the Leaping Weir method of separation, the liquid normally drops 
down an opening in the drain into a pipe leading into the sewer. In times of 
rain when the flow becomes excessive, the rush is sufficient to carry the liquid 
right across the opening into the rain-water channel. 


The Plate Wezr is an alternative to the Ordinary Weir. In this case, 
a plate is placed across the channel at such a level that the dry weather flow 
passes freely underneath it, but in times of rain the level of the liquid is raised 
until it reaches the plate when a portion of it passes over the top of the plate and 
is diverted into the rain-water drain. 
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: The Plate Weir has this advantage over an Ordinary Weir that the 
Gaaatity which flows to the sewer diminishes slightly as soon as the overflow 
é comes into operation, the reason for the reduction in flow is that when the liquid 
a: 


5 


surface touches the plate, the friction between the water and the plate reduces 
the rate of flow. The action is analogous to that of an ordinary pipe which dis- 
charges more when .%,th full than when flowing just full. 


The most suitable, to the particular case of these three types of storm- 
water separators, will be used where necessary and possible. If there were an 
underground system of storm-water sewers no other method would be required. 


220. Owing to the absence of rain-water drains, there is flooding in Madras 
hundreds of streets during heavy rainfalls, such as would completely submerge pean: 


any separators placed on those streets. The types of separators described above 
would be of little use in these circumstances. 


In fact the Ordinary Weir and the Leaping Weir types would form 
openings down which an immense quantity of silty water would rush into the 
apse Wwers. The Madras type of separator has been designed to work when totally 

Submerged. it is exceedingly simple and consists merely of a small chamber at 


the end of the open drain in which floats a ball made of wood, copp,r, or other 
suitable material. Rat 

Details of suitable separators for various conditions are shown Rs 
Drawings 87 to 92. Plate XI shows one on a side-drain connection. 1.e 
drain discharges into a silt-pit through which the sullage passes on its way to 
the separator chamber which is provided with a suitable cover or grid. In the 
most convenient side of the Separator Chamber is formed the outlet con- 
necting with the pipe which leads to the sewer. This pipe is provided with an 
Intercepting Trap and, if required, may be fitted with a ventilator and an 
inspection shaft. A grating is fixed at the inlet end of the silt-pit, and a 
second grating is provided to protect the regulator. An Overflow Weir is 
formed on one side of the drain close to the point where it enters the silt-pit. 
In times of heavy rain, the storm-water is discharged over this weir into an 
overflow channel when the outlet has been closed or partially closed as 
described below. 


The storm-water separator consists of a ball valve which may be made 
of wood, copper or other material and is weighted so that it shall be submerged 
to the required depth. The ball is made of such a size and shape that when in 
register with the outlet, it wholly or partially closes the same, according to the 
amount of liquid that is to be allowed to enter the sewer. The floor and walls 
of the chamber between the silt-pit and the outlet are shaped to serve as a path 
or guide for the ball valve as it is carried along through the liquid flowing 
through the chamber. The ball constitutes the means of controlling or regu- 
-lating the flow through. the outlet. Theliquidsin passing towards the outlet 
causes the ball to remain in engagement with he curved path formed in the floor 
“ef the separator chamber. Starting with the siltpit emptied anu the ball valve 

at the lowest point of its path, then as the surfs ce of the liquid ‘rises, the ball 
also rises and partly throttles the outlet) perm tti g only a definite quantity 
of liquid to pass through it, When the Bqm ‘reaches a pre-determined level, 

= : 


114 


the ball valve closes the outlet as completely as is allowed. By varying the 
contour or profile of the ball path, or by varying the size and shape of the ball 
valve or orifice, or by altering the weight of the bill valve, the flow may be 
regulated as desired. To assist in rettining the ball valve in its path should a 
sudden or heavy rush occur, a guide or cage is provided. This cage also affords — 
protection to the ball valve against wilful tampering from outside and is employ. 

ed to limit the rise of the ball in order that the outlet may not be completely 
closed by the valve. A number of these storm-water separators are now in oper i// 
ation in Madras. It is found that they give very satisfactory service A jo! 
the silt-pits and gratings are regularly and properly cleaned. / 


7 

221. Every type of storm-water separator at the junction of a side drain/with 
a sewer must be provided with some method of extracting rags, sticks, leaves and 
other refuse and also the means of eliminating the silt. This is conveniently done F 
by means of a suitable grating to exclude the coarse floating matter and 2 silt- pit 
to allow of the deposition of heavy grit, stones, and silt, which are carried into ue 
Side drains whenever it rains. A suitable arrangement of grating and silt-pit is 
shown on Plate Xl.where a curved grating of a type especially designed to deai 
with Madras refuse which is of such a form thatga considerable quantity of 
refusé may collect on the grating without interfering with the flow of sewage aad 
the silt if carries in suspension. After passing through the grating, the sewage 
enters the silt-pit so formed that it constitutes a receptacle for siltand the like 
below the flow level. A diaphragm or baffle plate, which in Madras takes the form 
of a Cuddapah slab, built into the walls of the chamber, causes the entering liquid 
to flow in a downward direction, and materially assists the settling of silt. The 
silt-pits are substantially covered and yet are readily accessible for cleaning. 
Square corners are avoided and the bottoms are rounded in such a manner that 
the silt will fall readily towards the cleaning scoop. Small platforms with curbs 
and draining gaps are provided on to which to draw the sticks and large refuse 
collected by the grating. The silt-pits are intended to be emptied by a cart 
pump provided with a flexible suction tube and silt nozzle. 


House Connections. 


222. The sewer connections of houses provided with the first-class type 
of drainage will follow the usual European lines. Where necessary, separate 
rain-water drains will be laid to ensure the exclusion of the rain-water from the 
sewer. Disconnecting chambers, modern intercepting siphon traps, air inlets, 
silt-catchers, etc., will of course be provided. Atype example of these connections 
is illustrated on Plate XII which is self-explanatory and need not be described 
in detail. 

The conditions with which first-class house drainage must comply, and 
the methods of connecting to sewers are clearly specified in the proposed bye- 


laws given in Chapter XX] and are illustrated on Plates XXV to XXXII, they 
need not be repeated here. 


—_— (223. Mucn sore important to Madras as a whole at the present time are 
§ the connections for houses having the second-class type of drainage. A great 
“ deal of thought has been devoted to overcoming the defects of the present form 
of connection, and, as a result, the method now to be described has been adopted. 
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Two tvpes of connection for houses with open drains are shown on Plates 
Nos. XII and XIII. In both cases the connection begins with a 4inch pipe of 
stoneware or cast-iron according to circumstances. Starting on the inside of the 
house wall where it is protected by a grating of special design, this pipe will 
convey the sewage to the silt-catcher whence, after being deprived of its silt, it 
will pass through the siphon trap and into the 4-inch stoneware pipe which is 
fitted with a cleaning arm. The 4-inch pipe will be laid at a minimum gradient 
of 1 in 40, and, where the sewer is at a moderate depth only, the house drain will 
be connected with the sewer by an oblique branch, or bya suitable junction at a 
manhole, so that the flow from the connection will not interfere with the flow in 
the sewer, but will, rather; assist it, as shown. 


224. In narrow streets where the depth of the sewer below ground is 6 feet 
or more, and in wide streets where the sewer is deep, a vertical down pipe will 
be used as shown on Plate XII. 

The advantage of this vertical pipe is that it enables the connection to 
te laid as shallow as possible and thereby diminishes the considerable risk of 
» damage to houses in the narrowsstreets that abound ingMadras. At the top 
of the vertical pipe is a double access and test junction. The object of this 
junction is to facilitate cleaning and alsoto enable a water pressure or smoke test 
of the connection to be easily made by passing a stopper through the jumetion into 
the house connection. Where suitable, double junctions will be used so that two 
houses may be connected to the same vertical pipe. Ina few cases as many 4s 
sour houses may be connected to the same pipe by using two double junctions at 
difierent levels. A considerable saving is therefore effected by the adoption of 
these vertical down pipes. 


225. Apparatus for excluding silt from the sewers is greatly needed. To 
insure that no silt, or only a negligible quantity, shall enter from the house drains, 
a “silt catcher, ” or silt trap has been desigaed. This will be placed at the 
head of every house connection. 

The silt catcher consists of a steel bucket fixed inga masonry pit on the 
house drain. It is fitted with a diaphragm which passes across the bucket and 
extends 6 inches below the top of the bucket and 5 inches above. The sewage 
from the house drain flows over the rim of the bucket, strikes the diaphragm and 
passes in a slow stream under it. It ris@S still more slowly for the area of the 
outlet side is greater than that of the inlet side, The silt settles and accu- 
mulates at the bottom of the bucket, while the liquid flows over the rim on its 
way to the siphon trap. If left to itself, the silt will gradually fill the bucket 
up to the bottom of the diaphragm. It should be emptied regularly, before if 
reaches this level, but if neglected, the silt will accumulate on the inlet side only 
until the inlet side is deeply silted up Filtration of the liquid through the silt 
then becomes slow, and the incoming sewage backs up against the upper part of 
the diaphragm until it overflows through the tell-tale hole into the road or ditch, 
and indicates clearly to every one that the bucket is in urgent need of attention. 

There are two alternative methe*- ~ ‘xing the silt catcher. In one 
where the fall to the sewer is only - a separate chamber is pro- 


vided as shown in Plate XIII. In the c where there is ample fall, the silt 
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catcher is placed over the siphon trap as shown on Plate XII, While both 
methods of fixing have proved satisfactory, the latter is preferable where the 
conditions permit, because the cost is slightly less, and the silt cannot get under 
the bucket so as to prevent it sitting properly. 


226, In the old type of connection, a stoppage of the pipe leading from the 
siphon to the sewer is not uncommon, When it occurs in the old type of house 
connection, it is necessary to dig down to the pipe and break it open; a proceed- 
ing which is both expensive and unsatisfactory, because it is difficult to make 


anything but a poor repair to the pipe, once it is broken. The road surface also 
is damaged. 


The fault lies in the absence of a cleaning arm; and a more up-to- 
date pattern of siphon trap provided with a cleaning arm would be a great 
improvement. As, however, there were no less than 15,000 siphons of the 
old type in stock, for which Rs. 64,000 was paid, it was decided that they must be 
used if possible, and to that end a junction is now inserted next to the siphon, 
as shown on Plates XII and XIII. This allows cleaning rods tobe introduced 


and forms an effective cleaning arm. _The stopper of the,cleaning armuisi sealed me 


with weak mortar, to allow ready removal. 


* 


227. Onihouse connections a vertical shait will be provided with special 
: » access junctions referred to in paragraph 222, which will provide means for the 
introduction of a stopper or a bag for testing under pressure with water. In the 
case of connections where there is no such vertical shalt, the testing will also 
be carried out by means of a bag which will be inserted from the house side 
where the length of the connection is not more than 10 feet. Where the 
length exceeds 10 feet, a square junction will be inserted next to the sewer, so 
that a bag can be introduced and the connection tested. This testing is very 
desirable as it ensures a high standard of work. In the absence of such a test 
workmen are likely to become careless and the standard of work sufiers. 


228. Some difficulty was experienced in estimating the number of houses 
for which connections will be required. On the following page is a statement 
showing what connections have been provided in the different divisions -— 
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Statement showing the number of houses connected to the existing 
drainage system in each division and the total number of 
houses provided for in the new scheme. 


Number of inhabited | : Number of houses 
Number of | houses in 1911 of Number of houses ultimately proposed 


Division. rental above Rs.9 | Commected to drainage | ‘£4 be connected 
| per mensem, system up to 1911. | in 1961. 


— 


Deo neon fo OUN 


Total for 


whole city. 
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CHAPTER XII. i s 
LATRINES AND NIGHT-SOIL DEPOTS. __ 
Latrines—229. Latrine, type B. 230, Latrine, type A. NES: au 3 
Night-soil Depots.—231. Need for Nightsoil Depots. 232. Night-soil Depéts proposed. 233. 
Saving anticipated by adopting proposed *Night-soil Depéts. 234. Cost of Night-soil 
disposal. Present expenditure. Estimated expenditure. : ai 


nie Latrines. 


229. Two types of latrines have been evolved for use in Madras. In the 
superior type A, there is a separate compartment with either a European W.C. 
or an Indian squatting basin provided with siphon trap and separate flushing 
cistern. This type of latrine will follow very much the lines of European 
Watrines. It is illustrated on Plate XV. It is recommended as. ~ and sani- 

pd suitable for educated and intelligent people who will give it the slight 
“amount oi attention. that is required to keep it in good order. This type is 
almost universal in England and America, ei fe es: >, 

230. A cheaper form of latrine which is being used successfully in Madras, 
both for public latrines and for factories and large offices, is of an automatic 
flushing type, the flush being provided either by a tipping bucket or by a siphonic 


flushing cistern. Separate compartments are provided because from numerous) ™ 


enquiries, it has been concluded that Indians appreciate privacy in these matters ” 


as much as Europeans, and it is important to encourage a sense of decency and ~~ 


a desire for good sanitation, especially among the class that use public latrines. 
The arrangement of this type is shown on Plate XIV which is self-explana- 
tory. The latrines are divided into compartments, all opening on to a common 
passage. Separate accommodation is provided for each sex. 


~ As the result of experiment, the sizes of the compartments have been 
fixed at 2 feet 6 inches square. The positions for taps, foot places, hoppers; and 
doors have also been determined by experiment. Short automatic swing-tc 
doors of light teak boarding will give privacy. The tops of the doors are 4 
feet 9 inches high, but the doors. themselves are only 3 feet 9 inches deep and 
12 inches above the floor. Owing to the limits of the latrine corridor, no one 
can see too much either over of beneath. these doors except by unusual effort. 
On the other hand, it is easy to ascerta a whether a compartment is occupied 
or not, The user on entering ee ae n a pair of these small. 
doors, which swing to gently behind him, he then his feet in position on 
the only standing room in the compartment. , but only 12 inches 
above floor level, is a small automatic water tap. hile a person is using the 
latrine, this tap comfortably supports the right hand, le ‘the lett hand free 


to wash with. These washings fall on a narrow trough-like area and cleanse it of 
urine. The excreta passes into the Ginch covered pipe channel which 
passes under each compartment. The pipe is laid dead level, and by ncaa ol 
a small and suitably shaped cement fillet a slight depth of water is Pagiptained 
in the pipe. This is sufficiently deep to prevent the excreta adhering Mg the Pipe, 
but is tuo shallow for splashing to be produced. The user of the latrine having 
washed, stands up, steps into the passage, and the doors swing to gs ES The 
ablution tap closes itself automatically when the hand is taken from tC Hereto- 
fore brass taps have been used, but an effort is being made to obtain a cheap 
iron tap. In some cases the 6-inch stoneware pipe drain is flushed clea a7 an 
automatic siphonic cistern ; in other cases, by the waste water from the drinkin g 
fountain and washing place, which, as will be seen from Plate XIV, = in 
the open air, at one end of the building, but quite outside it. Before entering 
the flushing cistern, the waste water is passed through a silt-catcher to free it 
from silt which may have been used for cleaning pots, or brought on to the plat- 
form by the feet of those using it. From the silt catcher the clear water passes 
into a tipping box, which discharges its conteats, almost instantaneously, when 
it is filled up to a pre-determined point; and rights itself again imme liately the 
discharge is comp‘eted. 

The frequency of tipping, and consequent flushing depends on the rate 
at which is wasted at the washing place. This is generally sufficiently 
rapid at all nours of the day, but, if at any time more flushing is desirable #tean 
be secured by turning on one of the public taps for as long as mav be nec ea 


This would be done by the attendant who would be responsible for the cleanli- 
fess of a number ot latrines. 


Night-soil Depots. 


231. The conservancy of night-soil is very insanitary, objectionable, and 
out of date method of removing feces. The smell produced by a string of 
night-soil carts passing through the streets is extremely nauseating. Moreover, 
the trenching grounds have to be removed from most of the densely-inhabited 
areas, that the expense of this method of dealing with night-soil is very great. 
The Health Officer estimates it to be Rs. 1,30,000 per annum. For these reasons 
it is highly desirable to do away with the trenching grounds. Excreta should, 
of course, be flushed into a sewer within a minute or two of deposition ; it then 
travels forward aided and enveloped by an allotted amount of water. A good 
many years must pass, however, before night-soil conservancy can be abolished in 
Madras, In the meantime, in order.to dispense with the present objectionable 
and expensive method of dealing with nightsoil, depots where the night-soil 
may be introduced into the sewers/are recommended. 

Excreta collected in a cart Should never be put directly mto a sewer, 
because it is not sufficiently liquid to flow easily ; in Madras there is a strong 
additional reason, for the scavenger, when collecting, picks up with the excreta 
quantities of sand and silt, tMingled with fragments of brick and mortar, sticks, 


stones, leaf plates, ashes, tin cans, and other refuse, that should on no account 
be allowed to enter a sewer, 


Drawing No. 94 shows a depét designed specially to deal with Madras 
night-soil. The Conservancy cart is backed up to one of the two receiving 
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peer? iS mes tipped ; the excreta falls directly on to a cast-iron grating, 
SBE better abut 2 feet below ground level in order to prevent 
Pees ar le ant suegm of water from a pendant flexible jet-piece is 
aiede . into the cart, which is sluiced clean ; the cart then moves away and the 
a ie guested on to the deposited excreta, quickly forcing it down through the 
ana ee ee ute pare In this way, the excreta is at once separated 
the Gere ae ae ouoe as sticks, cans and leaf plates. This refuse is left on 
ihe fubbish a it can be removed easily by a proper rake, adapted to draw 
ee ee cent ene slope on to the floor. It is then lifted into 
2 eee oe ae Hest actor or a small single cell destructor could be 
i pat ttc to a, depot, if desired. The excreta, as it is driven by the water 
a let fhrough ibe grating, becomes broken up, mingled with water, and reduced 
ae e fairly thin consistency. In this state it falls into a smooth cemented shoot, 
which promptly delivers it, through the division Wall, into what may be called 
: shing invert.” This invert #8 a wide channel, having a narrow rounded 
bottom sloping quickly towards the inlet to the sewer. The lower portion 
-of the invert is occupied by a series of narrow castiron gratings, of. cross 
‘bars spaced ~ of an inch apart; the cemented invert is continued at a lower 
devel, beneath this long narrow grating. When a considerable quantity of 
-sluiced and screened night-soil has collected in’ the invert trough, and after, if 
needed, it has been stirred up (irom the convenient standing platform plovided), 
a seli-closing valve is held open to give direct access into ’a sewer, andy at the 
same time the flushing chamber is brought into action at the top end of the = 
trough. The whole mass of excreta, in a liquid state, then pours into the sewer 
-and is carried away. All refuse that escaped the large bars in the receiving places 
will now be caught on the long narrow grating in the bottom of the cemented 
trough, from which it can be readily drawn up by rake on to the floor of the depot. 


A pit to intercept sand and silt is also provided, so that nothing 
but water and night-soil may enter the sewer. _ sti 


The carting floors are of well dressed and grouted stone pitching which 
is sloped to the trough to facilitate cleansing ; the mixing floor will be of 
concrete, similarly sloped to assist washing. All corners are rounded, and every 
precaution has been taken in the design to ensure sanitary conditions, and to 
reduce smell, as much_as possible, in. theenight-soil depots. A cast-iron curb 
imbedded in concrete, is provided for each receiving place, in order to prevent 
‘damage from cart wheels. The jets are to be controlled by small simple hand 
wheel valves. The supply pipes to jets and flushing tank are arranged so that 
no fouling is likely to occur to the water mains, under the existing conditions 
of intermittent supply, and if required an overhead storage tank can be included. 


232. One such Night-soil Depét has been erected in Kistnampet. It has  Nightseil 
‘been working for two years and is pronounced by the Health Officer to be ional: ae 
-so successful ¢/at he wishes others installed so as to govern the whole of Madras, 


Three or four Night-soil Depots properly arranged would ensure that no 
-portion of the closely built-up areas should be more than a mile and a half from 


a depot. 
3 
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The plan (Plate XVI) facing 121 page shows suitable positions for three 
such depots. ss ape aS iF 

“A” isthe existing depot near Ice House Road Pumping Station. It at 
present deals with the night-soil from Divisions 17 to 20. The yellow circle 
shows the area included within a radius of 1} miles, and the area coloured yellow 
indicates what might gotothisdepot 

The proposed second depot would be placed near the Purasawakkum 
Pumping Station at the point marked “B.” The blue circle shows the area 
which will be 14 miles from thisdepot. 

“C” js the proposed position of the third proposed depot. This is near 
the Rayapuram Pumping Station. The red circle shows the area within 1} miles 
of this depot and the area coloured red is that which would be governed by this 
station. ee a Ged P as 
An additional Nightsoil Depot at the point shown “ E” would. 
useful as it would shorten the distance which nightsoil OE Egmore, Chint 
and parts of Triplicane would have to be conveyed and it would also relieve “A 
and “BY of a good deal of night-soil, which they would otherwise have to dispose ol. 

The position of “ E” is close to the Lang's Garden Pumping Station. 
The problem of preventing it being a nuisance has been considered, and it is 
believed that the chimney ef the existing pumping station might be used, with 
advantage, to prevent the smell. The Night-soil Depot would be enclosed, as 
as possible, in such a manner that the chimney would induce good draught 
‘and carry cff the foul gases to be released at a high elevation where they would. 

roduce no nuisance. cin v3 

It is believed that by these means a depot at Lang’s Gardens might be 
constructed so as not to be a nuisance in itself. But before it is decided to erect 
a depot here, the question of preventing the nuisance that the night-soil carts are 
likely to cause should be carefully considered. 


point marked “D” which is close to the proposed new pumping station for South 
Mylapore | It is not intended to construct this South Mylapore Pumping Station 
for some years to come and it is not considered that Nightsoil Depédt “D” is 
necessary at present. The following table gives particulars respecting these 
proposed Night-soil Depots :— 


Another site where a Night-soil Depot may be placed in future is the 


Divisions Approximate present 
governed. population: 


| 

Night-soil Depot. | Position, 
—- 

| Near Ice House Road Pumpi 

| Station ay 


eAh tea ; 


2 16to20 | 167,000 
| Near proposed Purasawakkum | 
| Pumping Station 
| 
| 


J 


11 to 15 131,000 


Near Rayapuram Pumping Sta- | 


tion ... = | 1 to 10 215,000 


If an additional Night-soil Depot were fixed at “E” it could deal with the 
Divisions Nos. 13, 15, 16 and 17 having an approximate total population of 
100,000, and the Night-soil Depdts at “A” and “B” would be relieved accord- 
ingly. The Night-soil Depot at “D” would relieve the Night-soil Depot at 
“A” of a population of about 22,000. 
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These Night-soil Depots will mean that practically no portion of any 
thickly-inhabited area will be outside a circle of two miles radius from a Night- 
soil Depot. 


233. From a statement supplied by the Health Officer, it is estimated that 
the saving in the cost of the disposal of night-soil by the adoption of pail depots 
will be some Rs. 25,000 to Rs. 30,000 per annum (see tables on pages 124, 125). 
From the same statement it will be seen that the cost of the disposal of night- 
soil is estimated by the Health Officer at Rs. 1,30,039. Thus the saving effected 
is about 25 per cent. When nightsoil is wholly disposed of by the Water 
Carriage System, this additional revenue of 1°3 lakhs of rupees will accrue to 
the Corporation. 


234, The two following statements give the cost of night-soil disposal : — 
Statement A showsythat the cost at present with only one 
Night-soil Depot, remainder trenched, amounts to ... Rs. 1,30,000 
Statement. Bysiows that with trenching abolished andNight- 
Depots ‘so ee that no closely built-up area is 
t would amount 


or nearly 30 per cent & 

These estimates are prepared upon the figures supplied nbs ie Realth, 
Officer, who, from his experience at Kistnampet, is anxious to have furthes 
Night-soil Depéts constructed 

Two designs for such depots have been prepared and detailed estimates 
of their costare given in Volume II, Section C, pages 187 and 188 to be checked. 
The cost of these depots works out at— 

For type A, including root a on ... Rs, 3,800 


For type B, a cheaper form, without roof ay eee eee LOO 


No amount has been included in the general estimates on account of these 
depots. 


NIGHT-SOIL DISPOSAL. 


at Expenditure with one Night-soil Depot for Divisions 17-20. Remainder of Night-soil_ 
trenched. | 4 Salt 


Al 


Driver Maistries 

_ Drivers ee 

Reserve Drivers — 

Ue Ae 
Contingencies . ee 


Gram Depot Staff 
Purchase of Bullocks 
Repair of Carts 


- Royapuram Station Pail 


Depét. 
Purasawakkum Station Pail 
Depot. 
Lang’s Gardens percy Pail 


“ce House Road Station “Pail 


CHAPTER XIII. 


POPULATION TO BE DEALT WITH. 


235. Introduction. 236. Importance of determining growth of population. 237. Growth of popu- 
lation of Madras City as a whole. 238. Causes of recent decrease in rate of growth of 
population. 239. Removal of large bodies of men. 240, Emigration. 241. Immigration- 
242. Influences affecting immigration. 243. Summary of conclusions. 244. Industrial 
position of Madras, 245. Past increase of population in the different divisions. 246. 
Different rates of increase in the different divisions, 247. Estimated populations of different 
divisions in 1961, 248. Tondiarpet. 249. Georgetown. 250. Perambur. 251. Vepery. 252. 
Nungambaukum, 253, Triplicane. 254, Mylapore. 255. Detailed estimates of population. 


235. When the writer's Tondiarpet Drainage Report, dated June 1909, was 
considered by the Commissioners, he was requested to furnish detailed informa- 
aoe pe that he had adopted in calculating*the population that the 
in this section the writer, in anticipation of a similar request, 


As far as the writer is aware, nobody else has fred to t 
growth of population and as such estimates are deductions from facts, am 
deductions depend very largely upon personal judgment, it is desirable 
present the subject in detail in order that any errors in fact, deduction or 
judgment, may be pointed out by those who scrutinise the proposals. 


236. In connection with a drainage system where—as in the present case— 
rain-water is rigidly excluded the size of the pipes, the capacity of the pumps and 
the design of the whole system depends very closely on the population. It is 
therefore of the greatest importance to ascertain as accurately as possible the 
future growth in the population of Madras City. Not only of the city as a whole, 
but also of each individual district. Jt would, for instance, be absurd to provide 
for the same percentage increase in densely built-up Georgetown as in sparsely 
populated Perambore. If this were done, wasteful expenditure would be incurred 
in providing Georgetown with unnecessarily large pipes, while in a few years’ time 
the sewers provided for Perambore would be too small. 


Any works that may be constructed must be sufficiently large to supply 
the needs of the inhabitants as long as the works are likely to last. For instance, 
first-class steam pumps, similar to those recently installed at the Law College 
and Rayapuram Sewage Pumping Stations, are likely to give satisfactory seryice 
for 20 to 25 years. In order to determine the size of such pumps, it is necessary, 
therefore, to estimate the growth of the population in 25 years with as much 
accuracy as possible, so that, on the one hand, the pump ordered may be 
of sufficient size to raise all the sewage required, without replacing it till 
it is worn out, and on the other hand, it should not be needlessly expensive 
through being excessively large. 

pinilarly in the case of the stoneware, sewers 
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must be made of the population of the particular district, which each pipe has to 
serve, for a period of at least 50 years. 


In what follows it is proposed first to easite iy increase in population 
of the Madras City as a whole, its causes and to what extent they are likely to 
be modified, and afterwards to deal briefly with the growth of population in the 
different districts which make up the city. 


237. Dealing first with the Pepuisiion ot Madras Ce as a whole, the 
census figures are as follows :— 


Date of Population of Increase in . Percentage increase 
S. Madras City. 10 years. in 10 years. 


393,920 First Census, 


398,777 88 1:23 


450,640 | . 13:00 eg 
* sie 308 eee 
| 


157 


‘The change in population between 1871 to 1880 may be disregarded. 

The terrible famine of 1877 largely increased the» death-rate of that and the 

“following year, and’ rendered the figures for the decade useless as a basis for 
"estimating future growth. 


During the twenty years 1881 to 1900 there was a steady growth of 
population averaging 12} per cent. per decade. Until the figures of the last 
census were published, this appeared to be the normal rate, and in recent 
estimates an increase of about 123 per cent. per decade was generally assumed 
in Calculating the probable future population of Madras City. 


The census of 1911, however, has shown that the increase for the last 
decade was but 1°6 per cent, and it has become necessary to revise the previously- 
accepted figure. 


The rates of increase during the past 40 years (1871 to 1910) are shown 
clearly by the curves on Plate No. XVIII, which shows by full lines of the popu- 
lation, both for Madras City as a whole, and also for each of the eight divisions into 
which the town may conveniently be divided. The dotted lines show estimated 
future population. This will be dealt with further on. 

The curves show clearly how greatly the rate of increase has diminished 
during the last ten years. It is important to examine the causes of this great 
decline in order to foretell whether the present low rate may be regarded as 
normal, or whether it is likely to increase or to decrease. 


238. As a result of his own enquiries and of consultations with Mr. Molony, 
Superintendent of the 1911 Census, and with Mr. Raghaviah, the late Corporation 
Revenue Officer, the writer has prepared the following estimate of the effect of the 
causes that aye operated to decrease the rate of goes of populatidtys in Madras 

The 
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last column gives a forecast of the extent to which the effects of these causes are 
likely to be modified during the next 50 years -— 


Estimated 
| average in- 
| *1901—10, crease per de- 
cade 1911—60 
we we ay with as compared 


—1901. | wien 1901 —10, 


Loss of 
5h ac population, | 
Causes, 


(1) Removal of Troops, etc. ies Be a $8,500 | 3,500 
(2) Closing Government Workshop, ete. ... Beet cation 5,000 | _ 5,000 
(3) Harbour Works es : ae Se oe fat ; es —2,000 
(4) Emigration serie is * AED | A —4,000 
(5) Immigration 

(6) Exeess of deaths over births 
(7) Over enumeration 


Total 


Increase of population, 1901—10 ... 


Anticipated average rate olincrease per decade, 1911—60. 


The second column of this table explains the failure to increase during 
190T to 1910 by 54,700 as compared with the previous decade. 

If to this be added the actual increase of 9,300, we obtain 64,000, which 
is 12°6 per cent. of the population of 1901 (509,300). This figure agrees exactly 
with the 12°6 per cent. which was the ayoruse increase for the previous decade 
(1891—1900). ‘ 

The decreased rate of increase is thus accurately accounted for. Is 
this low rate likely to remain the normal rate? If not, to what extent is it 
likely to increase or decrease? 

To answer these questions the figures in the last column have been 
prepared. From them it will be seen that for the purpose of making calcula- 
tions for the drainage system, the writer has thought it advisable to estimate for 
an average increase in population of 28,800, or about 5 per cent. per decade. 
This is the greatest increase for which in his opinion provision need be made. 
The considerations which have led to this estimate will now be examined by 
taking in order the causes enumerated in the table. 


239. Causes 1,2 and 3 include the removal of large bodies of men from the Removal off 


: 1 
Municipal limits, and the completion of large temporary works. The particular ofane 


losses of population which have occurred under these heads during the past 10 
years of course cannot recur. At the same time other bodies of men may move 
outside the city boundary. The imminent removal of the Engineering College 
from Chepauk to Guindy may be instanced as a case in point. These lossesare 
not likely to be great, and probably will be neutralised by counter-balancing 
immigration. It will then be on the safe side,—z.e., with a tendency whenever 
there is a doubt to over-estimate the increase—if we assume that there will be 


no further decrease from Causes 1, 2 and 3. 
33 


hodies 
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240. Cause 4: Emigration to districts outside Municepal limits is likely to 
continue and to increase rather than decrease, because the means of transporta- 
tion are likely to become better and—compared with wages earned—to become 
cheaper. This, together with the increase in value of property and the rise of 
rents, rates and taxes within Municipal limits, will ensure the maintenance of the 
present rate of emigration to residential areas where living is less expensive. 

Any increase in the number of emigrants will, however, be neutralised 
by absorption into the Municipality of those suburbs—such as parts of Perambur 
and Sembyam—lying just outside, where a demand for good water, drains, light- 
ing and roads is arising, as they are becoming more and more urban in character 


241. Cause 5: Immigration is a most important factor in the growth ot 
the city, and in the past it has accounted for the greater part of the increase: 
The tendency over the whole of the civilised world is for the population to move 
from the country into the cities. This tendency is.readily accountedfor. On the 
one hand, the city increasingly affords conveniences and opportunities of inter- 
course and education, together with gaiety and luxuries, that are unobtainable in) 
the mofussil; On.the other hand, the..ntroduction of mechaniéal methods’ 
greatly reduced the amount of labour required¥for cultivating the land. In the 
west of America the engineer is rapidly taking over the control of Agriculture. 
Madras is no exception to the general pile, even ones it be a very. long way 


"behind Europe and America. pepe sate 


The numbers of immigrants during the tere decades were :— 

1891 t0 1900... by. aie oe ee eta Rot 

1901 to 1910. Nea i OD sec: peed OO 

From these figures it ena appear that the attractiveness of Madras 
City is on the wane. Since immigration in these 20 years accounted for 46,200 
out of a total increase of 66,100—in other words 70 per cent. of the total increase 
—it is important to examine carefully th the causes t at are likely to influence 
immigration in future. 


te 


242. People come into the city for the followingite reasons samonea miner = 

(1) To earn high wages. 

(2) To give their children good education. 

(3) To take advantage of hospitals and other similar institutions. 

(4) To satisfy their desire for social intercourse and amusement. 
Immigration is also effected by — 

(5) The health of the city. 

(6) The existence of suitable living accommodation. 

Of the influences just enumerated, the standard of wages probably 
afiects immigration most. Wages have risen greatly in Madras City during the 
last decade. That they will continue to rise for many years to come is practically 
certain in view of the growing demand for labour for the large water, drainage, 
and building works recently started or projected, and on account of the foreign 
demand for Tamil labour for coffee, tea, rubber plantations, and other purposes. 


Those who come to Madras for education are perhaps not very numer- 
ous, but they will certainly increase with the new impetus that has recently been 
given to elementary education. 
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As regards health, there is every probability that a considerable im- 
provement will result from the introduction of the new ?water-supply and the 
completion of the new drainage works. Although the increased healthiness is 
not likely to be greatly appreciated within the next decade, nevertheless the 
benefits of an adequate water-supply will very soon be felt in those areas—such 
as Mylapore and Tondiarpet—where at the present time there is a serious 
deficiency. The medical men of Madras are now carrying on a vigorous crusade 
in favour of educating people of all classes to appreciate the great care which 
should be taken at child-birth. This crusade will have its due effect. In India, 
as in England and other European countries, a marked diminution of infantile 
Mortality is bound to result from more attention to mother and child. In time 
the excess of deaths over births will greatly decrease until it vanishes. Madras 
will become a more healthy place and will on that account gain in attractiveness. 
This cannot, however, be expected to begin at once. Malaria has increased, 
and will require stringent, measures to Stop it. The drainage system will take 
some years to complete, and it will be another ten years or so before sanitary 
‘Measures, now being adopted, begin (6 havea marked effect, and it is not likely 
that they will show themselves to any greac extent in the next Census returns of 
the city. The question of health in relation to sanitate is of such great 
importance that is dealt with separately in Chapter XIV. e = Ge 
243. We have now considered the causes which account for the reduction in 
the rate of increase in population which has taken place during the last decade, 


The conclusions may be summarised by saying that, as far as can be foreseen, 


there is likely to be a small increase due to Causes Nos. 1 to 5, and that as the 
health of the city increases and the births come to exceed the deaths, there will 
be provided an increase in population,@if there is anything for them to do. 


244, This leads to the consideration of the industrial position of Madras. 
And here it may be said at once that Madras is not likely to become an industrial 
centre of importance. 

There is no natural fuel except wood, and there are in the hinterland no 
ores or minerals which, as far as can be seen at present, would repay mining 
on a large scale. Of late years, the prices of both coal and wood have risen, 
and manufactures in the future will depend largely on oil imported from outside, 
and on suction gas, which is best produced from imported material. 

There is no indication that cotton mills are likely to develop to any great 
extent in Madras City. It is more likely that they will be established where 
power can be obtained through electricity generated by natural water-power. 

A certain increase in trade may result from increased facilities afforded 
by the Harbour improvements, but it is difficult to see how it will be possible to 
increase appreciably the radius within which Madras may profitably be utilised as 
an import and export centre. 

There are certain industries which may be expected to expand consider- 
ably, such as the manufacture of Portland cement and tiles. These will employ 
a considerable number of men and thus add to the population. New industries 
are likely to be introduced, just as recently the Indian Aluminium Company has 
started to manufacture aluminium goods and Messrs. Chambers & C }. to make 
leather. oe 
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_ After conferring with professional and business men of all classes, the 
conclusion arrived at is that there is no likelihood of any industry being started 
which will employ a large number of men. As the result of the most careful 
consideration, the writer bas decided that an increase of 27°6 per cent. over the 
population of 1911 is the greatest which can reasonably be anticipated within the 
next 50 years. This figure refers to the whole of Madras. 


245, The average for the city does not apply to every part of the city. Some 
areas—such as Georgetown—are already overcrowded and are not likely to 
increase much if at all. Other areas—such as Perambur—are only sparsely 
populated, and it is in these that the greatest growth may be expected. 

The growth of population in each of the eight divisions during thé past 
40 years is shown in the following table which gives the population of the 
different divisions for each census and also the density of the inhabited areas of 
each division. The rates of increase are also given ;— 
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Statement shewing the Population per acre and increase of 
Population for the eight different divisions of Madras. The figures 
have been obtained from Census Reports of 1871 to 1911. 


Name of Division, ; TP Nungam- Tripli- | Myla- 
; | ; ur. baukam. cane. | 


Number of Division. ag Fe 6 7 


Inhabited area in acres 


Population per acre, 1871 


HS) s) Mise ‘ 1215 
2881 61 
143-7) B-4 


1299 10:1 


41,113 392,332 
163,344 
» |71,509 
..| 84,156 
- 75,986 


—_——_—_— 


f 1901—1911 .,.|-§ 170 ‘ 9,152 3,086 


f 
a boas hl SS 


| i 
( 1871—1911 ... 15,110 1 31,211 7,708 


1871—1881 ... +84 ‘ +26) —1'4 
Percentage | 1881—1891 ... +89 ‘9 | +141) +141 
increase or 
decrease of 1891—1901 ... +59 +31 | +111 


population. 
1901—1911 .. I —! i H +129 


Total re Ra ee Ra ie 


Pee; | As7i—19 +66 (+1139 
population, 


» «1881-1911... +82 +1036 +381 +346 


1891—1911 ... H +61:7 +240 | +202 


| 
to 


i 
Average percentage increase of 
population per decade 


Nore.—In determining the density of population, the uninhabited areas, such as the Island, the Esplanad 
Parks, Canals and large Irrigation tanks have been excluded, Neither the area nor population of Fort St. George 
‘included in any of the divisions. ee 


The map facing this page shows the eight divisions referred to above. The t 
_ figures give the populations of the several divisions as determined by the 1911 census. 
figures give the corresponding populations as estimated for 1961. 


ry ns 
en 
is 
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246. - It is interesting to note from the table given in the last paragraph that 


the percentage increase in population ip the last 40 os 20 years, respectively, 
are as follows :-— = : 


———— a =e 


Total percentage increase of 
Name of Division. JN I ora, 


1871—1910. 1891— 1910. 


Whole City 
Tondiarpet 
Georgetown, West 
Do. East 


Perambur 


Vepery 
Nungambaukam 
Triplicane 


Mylapore 


The table shows clearly how very difierent have been the rates of 
increase of population in the different divisions. Thus while Perambur has in- 
creased its population by 62 per cent. during the last 20 years, Georgetown 
East has actually diminished in population by 5 per cent. during the same 
period. The population is increasing in all directions on the north, south 
and west of Georgetown. During the last decade (1901—10) there has been a 
check in the growth of the population in the northern divisions of the city, but 
this is probably only temporary, The principal increase has been in the west. 
In Georgetown itself the population is likely to remain stationary or even to 
decrease. As the wealth of the people increases, as railways and trams continue to 
extend more and more, and as the means of cheap and rapid transit become more 


available, the number of those who are obliged to live in the densely-populated 
areas decreases. 


So it comes about that as a general rule, and as would be expected, the 
rate of increase is greatest in the most thinly-populated areas, and is least in 
those districts where the density is greatest. Thus for the 40 years ending 
1910, sparsely-populated Perambur increased by 114 per cent., whereas crowded 
Georgetown East shows a gain of but 6°6 per cent, These facts show how 
erroneous would be deductions based on the assumption that the increase in: 
population will in the future be uniform all over the town and how important 
it is to estimate the growth of each division separately, In like manner it is 
highly desirable to continue the sub-division to the smallest unit for which reliable 
figures are available in order that every sewer may be correctly designed for 
the population that it has to serve. 
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247. To make the figures clearer, they have been plotted as curves on 
the diagrams forming Plate XVIII. Unfortunately, the first part of each curve 
between 1871 and 1881 is of little value because of the terrible famine which 
occurred between those dates; and for the purpose of foretelling the future 
growth of population, these portions of the curves have been discarded, The 
curves show the populations of the different divisions at the dates of census 
1871, 1881, 1891, 1901 and 1911. These curves, produced as dotted lines, are 
used for calculating the future population in the year 1961 which is as far into 
the future as it is profitable to estimate for the drainage scheme now proposed. 
From these curves we get the following figures for the increases in the different 
: divisions — 


4) 
# 
zt 


Seemiuted mncreases in population in the arfferent divisions. 


N done Pir : ’ ’ | Percentage in- 
0, and Name 0 Population in Estimated in- |Estimated popula-| crease per decade 
he 3 1911, crease inys0 years.) tion in 1961. | on population of 
1911. 


ndiazpet 75,986 23,514 | 5 i poe 6-20 
2: Georgetown West .... 86,584 | 8,516 ol 
Bh Do: East ... 54,986 4314 
4, Perambur i 24,986 | 27,619 
5. Vepery is 95,172 | 24,898 


6. Nungambaukum — ... 26,929 9,571 


7. Triplicane ec] 98,254 | 13,746 
8. Mylapore a 54,443 30,557 


= ins SE fe 


Totals ...| 517,335 142,665. 660,060 


(for whole city) 


ae es ee! ener te yet 
In order to justify these figures for the distribution of the future growth of 
population in different divisions, they will now be very briefly dealt with in order. 


248. Division No.1: Tondiarpet.—Owing to erosion which is taking place 
on the coast, and on account of the area occupied by the Corporation Sewage 
Farm, the increase in population in the eastern portion of this division is likely 
to be small. The central and western areas are, however, likely to increase con- 
siderably owing to increased facilities for getting backwards and forwards to 
Georgetown, which will be granted at an early date, when the extension of 
tramways in this part of the city is completed. Further, the introduction of 
an ample water-supply, and a proper drainage system, will greatly improve the 
healthiness of this area, which at present has the unenviable notoriety of 
possessing the highest death-rate in Madras. 


249. Drvisions 2 and 3, Georgetown, are not likely to increase much. In 
fact they may decrease. As means of communication become better, the inhabi- 
tants of Georgetown will tend to emigrate to less crowded districts. 
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Although it is possible that larger and higher buildings will be erected 
in this part of the city, nevertheless when we look at density as given in the 
table on page 133, where we see that Georgetown, west, has an average density 
of about 183 inhabitants per acre as against 116 of the next densest and 61 of 
the third densest, it becomes evident that the population is likely to move else- 

where, a San atl alae Sak aati och y ? 

Z i 3 te sie Sto Me ese Gara. tty 

250. Dzveseon No. 4, Perambur, has ¢ onsiderable open spaces, and means 

of communication with this distri re good and are likely to improve. It 
shows a greater percentage of gro in the,past than any other district, and 
there is every probability that in the future it will continue to show the greatest 
rate of increase. Breet. * 


251. Dzvrston No. 5, Vepery This district has“shown a considerable 
increase during the last 40 years amounting to 40 per cent, and in the last, 
decade it has increased by as much as 104 per cent’ despitemthe tact that th 
Gun Carriage Factory and. other Government works have been ‘Closed diiri 
that period. There is still a considerable area where houses can be built and 
is likely to increase considerably in the immediate future as a place of residenc 
for the workers both in Georgetown and in Vepery itself. i 
2 262. Division No. 6, Nungambaukum.—This area is mainly occupied by 
“bungalows in large compounds. These compounds are, however, being steadily 

divided up, and it is likely that this process will continue, and that it will become 


more closely built up and that the population will continue to increase steadily 
as it has done in the past. ea tty 


253. Dezviscon No. 7, Tr replicane.—Triplicane is already densely built over 
in many parts and no considerable growth is to be expected, In fact, seeing 
that it has a density of 116 inhabitants per acre (second only to Georgetown), it 
is likely that some emigration will take place into Mylapore on the south and 
Nungambaukum on the west. It has been thought advisable to allow for a small 
increase in population due to building over the unoc d areas to the south of 
the division—an operation that has already commenced. % 


254. Division No. 8, Mylapore.—This area has shown a steadily increas- 
ing rate of growth during the last 40 years and is exceptional in that the growth 
during the last decade was greater than that during any previously-reported 
decade. Moreover, the increase of 16 per cent. during the last decade was greater 
than that of any of the other divisions. Seeing that the area includes Adyar, 
where there are still large open spaces to which the wealthier inhabitants of 
Madras are likely to migrate, as they are crowded out of Nungambaukum and 
Egmore, it is probable that this area will continue to increase and an allowaice 
has been made for an average rate of 11 per cent. per decade, which is greater 
than that of any other division, except Perambur. 


255. In working out the drainage system, it was necessary to go into a 
great deal more detail than this. In the first place, the city was considered in 
20 divisions instead of 8, and again it was found necessary to consider many 


divisigne in their separate circles of which there are 113, and in many cases, each 
individual circle had to be divided up into inhabited areas and open spaces, and 
the probable increase of each portion was separately estimated. In Appendix 
No. 3 are given tables f-om which the calculations of the populations of the 
£ different drainage divisions may be checked. 

The map facing this page shows the 20 divisions referred to. The 
black figures give the population for each division as determined by the census 
of 1911, and the red figures the estimated populations in 1961. 

The following table gives the same information and also the estimated 
rates of increase in population :-— 

Estimated increase of population for the 20 divisions. of Madras taken for the 
50 years 1911 zo 1961. 


Population as | Estimated in- | Estimated Estimated Ber) paver 
per Census of “crease of popula, popu tion | centage of in- | centage o ee 


1911, ‘tion for ! | crease for 50 crease per 
se i years. | decade. 


12,191 | 52,826 | 
5,292 20,412 | 
1,165 15,729 
1,534 20,713 
1,798 24,271 
3,707 40,772 | 
2,859 31,444 
2,094 23,031 | 
27,477 . 52,456 | 

10,796 52,319 
7,742 37,518 | 
6,166 29,883 
5,992 | 17,743 
7,742 29,922 
9,675 | 99,427 | 
5,410 44.053 
4,599 37,450 
18,897 _ 53,255 
11,139 31,393 | 
141,307 «659,967 | 
Say 660,000 | 


of circles includ 


a cHapTPR XIV. : 
DEATH-RATE AND DRAINAGE. 


257. _ Death-rate increasing. Birth-rate and — “Gcaueaae per decade. £88, 
from tables and diagram. 259. Necessity for removing products of life 
260, Relation between drainage and death-rate. 261, Conclusion, 


of sufficient interest to merit its inclusion in this report; it is dealt with pcre 
in the following paragraphs ; — 


The importance of drainage as a factor in the health of Madras is 
alone considered here. No attempt has been made to deal with other factors 
affecting the health of the city. They do not lie within the province of the 
writer, but are matters which concern the Health Officer. 


257. That the high death-rate which at present exists is due in a large 
measure to the unhealthy condition of the city brought about by inefficient 


and, in some places, total absence of a proper drainage system there can y ast 


no doubt. 


- city has not latecaoet 


Ta 


e but. has. Pocher Geceeneee: To sacar: this 


; 


returns have been carefully studied, and the accompany able which gives the 


birth and death-rates for the forty years 1871 to 1910 has been prepared — 


140 : 
BIRTHS AND DEATHS, 1871 to 1910. 


: _ Rate Per 1,000 
ToraL NUMBER OF OF POPULATION. 


REMARKS. 


| 


WEAR bs its 


, 


isthe! || Deaths, 


8,342 | 13,035 
7,986 | 14,018 
9,165 | 14,609 
10826 14,760 
14,169 
15,759 
46,617 
18,912 
13,808 


lation 
ensus. 


eee 
_ Calculated on po 
ven! tay 10) Cah 


“Increased 
death-rate 
due to 


14,925 
14,699 
16,192 
15,439 
17.086 
17,194 
23,808 
20,847 
18,584 
16,542 
17,052 


16,086 
20,286 
17,248 
20,937 | 
28,031 | 


Calculated on estimated population of each year. 


eee 


s in the above table it is difficult to perceive the 
ation from year to year If, how 
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average of each decade is taken, it will at once be seen what has taken place. 
The figures per decade are as follows :— 
Excess of death- 
Decade. Birth-rate. Death-rate. rate over birth-rate. 

1871—1880 eee 29'S a 37°4 ats VAS 

1881—1890 eo S82 i 38'1 ae Ok 

1891—1900 te eS oOo racsiannll 

1901—1910 esse fal) . 436 at Bi iat) 

The deaths during the famine year 1877 have been neglected in pre- 
paring these averages because the.conditions which produced the famine were 
exceptional and with the improved means of transport .fow available, these 

conditions are not likely to recur. ; 


258. In order to bring out quite clearly the variations in birth and death- 
rates they have been plotted on thevdiagram, Plate XX facing this page. 
From this diagram, coupled with the figures, it will be distinctly seen that— _ 

(1) There has been very little change in the birth-rate ‘during the last 
thirty years, though there has deen 2 slight ae oe = last 
decade. oes 

2y exe,has been a slow but steady increase in the omen ‘ 

3) Th excess Of "death-rate over birth-rate which had practi 
vanished for the twenty years 1881—1900 has again become 
marked during the last decade. 

Of these facts the most striking, and that which most nearly concerns us, 
is the steady increase in the death-rate. This contrasts very unfavourably with 
the steady decline in the death-rate of England and Wales, during the same 
period as shown by the heavy dotted black line— 

The average death-rates per 1,000 for each decade are— 

1871—80. 1881—90. 1891—1900. 1901—10. 
England and Wales... 21:4... iE os ee 18:5 ies 5 152 
Madras City We £2: awe 38:1 ce i OR ame 436 


The explanation of the high Madras death-rate is not far to seek, it is too 
obvious to those who understand on what the health of a city depends. 


259. Life in the crowded parts of Madras is coming within the scope of the 
law that the life of all organisms comes to an end when the products of their 
growth are not removed with sufficient rapidity and thoroughness. 

Indian gentlemen have told the writer that those prophets and seers, to 
whom they look for wisdom and guidance, have laid down that nature, the 
great purifier, will do all that is necessary, that sewage disposal should be left to 
nature, and that ifany artificial methods are substituted, then disaster is sure to 
follow, 

To gentlemen with such views it may be pointed out that their seers 
were quite right in advocating the agency of nature to remove the foul poison- 
ous filth which results from human life, but in order to give nature fair play, it 
is necessary to remove these products of human growth from the highly artificial 
and quite unnatural conditions which we see in the crowded parts of our city. 
It is a universal law of nature, that the products of the growth of any organism 
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are fatal to that organism. It is true of the highest aud the lowest. and it is as 
true of human beings as it is of the humble bacilli each some y,,4;; inch in 
length, who die in such large numbers from the poison which they themselves 
produce. ; bis tit cr ; 


As.the Hindu seers lay down, we must obey the behests of nature. This 


has not been done in Madras, and the result is that—in spite of freedom from 
serious €pidemics of plague and cholera which yearly visit less favoured cities— 
the@death-rate of Madras has steadily grown during the last forty years and for 
the Fast ten years it averaged 43°6 per thousand. 


If this rate is to be lowered—as it should and must be lowered— 
it will be necessary to take to heart the lessons which nature teaches, and as 
quickly as.possible to get rid of the waste products of human life processes. 

We must have a first class system of drainage, and abandon the custom, 
dating from the earliest days of Madras, of adding a continuous stream of solid 
and liquid filth taste subsoilof the city 


: ; “In“addition to the improvement of health ‘which will result from im- 
© proved sanitation,-it may confidently be asserted that there.will be a large 
. ti in the present exceedingly high’ rate of infant mortality. 


cat 


260. ~Im order to ascertain whether or not any connection could bé traced 
between death-rate and drainage, the death-rates from 1906—10 of the 20 divisions 
of the city were tabulated. It was atonce obvious that the badly drained areas 
had the highest death-rates and those areas where the drainage was best had 
the lowest death-rates. 

It may be argued that this is only a coincidence, and that the deter. 
mining factor in the health of the city is something other than drainage. 

To determine this point two other factors—density of population and 
water-supply—were considered. Both undoubtedly affect health very materially. 
With a deficient water-supply there must be ill-health. With a high density of 
population fresh air and sunshine are absent from many of the living rooms of 
the people. 


In a city like Madras, where in every part the means for the removal 
of drainage is imperfect, the worst drained areas usually coincide with thosesthat 
have the densest population, but it is interesting to note.that'the death-rate 
follows drainage rather than either water-supply of density of population. The 
following table shows the death-rates of the different divisions, 


theip density of 
population and the nature of their drainage and water-supply. 


The diagram on Plate XXI facing this page shows graphically the.death 
rate of the different divisions. It is inserted because it conveys the position at a 
glance better than the figures in the table, : 


261. As a result of the considerations of the previous paragraphs it appears 
indubitable that drainage has a most important bearing on the health of Madras, 
and that in view of the present high death-rate, it is most important that a 
system for the efficient drainage of the city should be carried out with the 
least possible delay. 


% Averace DeatH se 
F Rate Per 1,000, | 


Name of Area. 


Municipal 1906—10. 
Divisions. 


Perambur 
Purasawakum 


Veper eS - 
we "2 | Partial 


Chintadripet : sewered but 
some very _ 


North Triplicane ; insanitary 
area. 


Egmore 
South Triplicane 
South Mylapore 


Kilpauk 


___Nungambakum 


: 


“North Mylape® 
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CHAPTER XV, 


SEWER GRADIENTS-—VELOCITIES—SILT 
TRANSPORTATION. 


262. Considerations affecting gradients. 9263 Importance of adopting flattest gradients which can 
beused with safety. 264. Gradients limited by velocities which may be allowed. 265, 
Velocities required to keep solidsin suspension. 266. Minimum velocity 14 feet per second. 
267, Maximum velocity varies With the conditions. 268. Experimental determination of 
seWage flow in Madras, 269. Variations in the rate of sewage flow. 270. Velocity should 
be 289. feet per second whea flowing half full. 271. Gradients required to insure a velocity 
0 2°39. et per second in sewers flowing half full. 279. Ordinary flattest gradients, 273, 


n Of gradients. 274, Gradients actually employed. 


Experiments on flow of Sewage in Pipes.—275. Experiments on the flow of sewage in Ginch 
and 9aneh pipes laid at the flattest gradients. 276. Experiments at Séwage Farm. 277. 
Curve showing velocities and discharges) 278, Materials experimented with, 279, Results. 
obtained by. experiment, 2°0 Quantitative results, ik 
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262. The question of the gradients at which the sewers should be laid is” 
of vital importance’in all sewerage schemes. It is especially important in 
schemes for cities like Madras, where the surface is so flat that very little assist- 
ance is to be obtained from the natural slope of the ground, and where’a 
porous subsoil with water only a few feet from the ground surface makes deep 
sewer laying an impossibility. 

Efficiency dictates gradients sufficiently steep to ensure that the system 
will perform its proper function—the removal of sewage—with a minimum 
amount of attention. 

Economy requires that gradients shall be as flat as possible, in order 
that the cost of laying sewers at great depths, and the multiplication of pumping 
stations, may both be reduced to a minimum. 


263. The great importance of choosing, for the main sewers, the flattest 
gradients which can be used with safety is well illustrated in the Tondiarpet 
Division of Madras. 

With the gradients adopted for that district, ¢hrze pumping stations 
only are required to drain South Tondiarpet. 


If the gradients of the sewers had been made only slightly steeper, as 
follows :— 

For 6 inches diameter pipes from 1/135 to 1/100 

eet ler ” » 1/280 ,, 1/190 

12 oS = » » 1/340 ,, 1/295 

18 235) »  » 1/460.,, 1/415 

18 ” ” wv ” 1/580 » 1/540 
it was found that sevew pumping stations would be necessary to drain the same 
areas, assuming the depths of the pump wells to be the same in each case. 

37 


Velocities 
required 


gradicats proposed will be efficient. 
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The initial cost of seven very small stations, in respect of land, buildings, 
engines, pumps, silt-pits, screening chambers—in fact everything—would be 
much greater than three stations of moderate size. It was found that, if the 
steeper gradients were used the initial cost would have been increased irom 
Rs. 1034 lakhs to Rs. 14 lakhs, an increase of 33 per cent. 


The cost of upkeep and of running the plant would also be very much 
greater for seven pumping stations than for three, in respect of everything :— 
wages, fuel, oil, repairs, renewals, depreciation, etc It was estimated that the 
cost of upkeep would be increased by 33 per cent. 


Assuming that the same proportion would hold for the other sections 
of Madras,—and there is no reason to suppose it would not—then the initial cost 
of the drainage scheme for the whole city would be increased by 40 lakhs and 
the cost of upkeep by 24 lakhs, including intrest On capital cost. 


This instance is sufficient‘to demonstrate, that itis of the utmost impor- 
tance that the main sewers of Madras should be laid at the fe best gradients 
whichvare consistent with efficiency. It now remains to justify the : 


“ The sradient or slope of a sewer should be so determined that, under 
friations of flow, for which the sewer is designed, the velocity of the 


e shall lie between two limits — : 


is - 


(a) An upper limit of zeloaty, beyond which there is danger of attrition 
of the sewer wall, and risk of the larger floating solids being left stranded owing 
to insufficient depth of sewage. In the sewage of Madras there is a considerable 
quantity of grit containing a large proportion of grains of quartz—the hardest of 
common minerals. To ensure that these quartz grains shall not erode the sewers, 
it is necessary to restrict the maximum allowable velocity to about 5 feet per 
second. This limit is not likely to be reached in Madras, except in the case of 
short branch sewers for which suitable arrangements have been provided. 

(6) A iower limit of velocity, below which sand, silt and other materials, 
heavier than water, cease to be carried in suspension, and are deposited in the 
sewer. This velocity determines the flattest gradients which are permissible. 

In the case of Madras the upper limit requires no further attention. 
The lower limit on account of its great importance will be considered in some 
detail. 


265. The following table will give an idea of the lowest mean velocities which 


ap Ay are necessary to keep the heaviersolids moving in a fairly smooth channel :-— 


iiterial: Mean velocity in feet per second 
: to keep it moving. 


Fine clay a 

Sand size of aniseed 

Gravel size of peas ... ssi 
Gravel size of beans... a 
Shingle about 1 inch in diamete: 
Angular stones 1% inches diameter 


at 
elocity of I4 feet 4 
‘s a. be introduced into the sewer; and experi- 
“ence with actual s is ge systems confirms this deduction from experiment. . 
It is on th is that a velocity of at least 14 feet per second shall be 


“maintained with 
have been fixed. — 


267. Itis HO éneiin flow which determines the flattest gradients wien 
may be employed, because it is with the minimum flow that the velocity is least 
-and the depth of sewage least, and these are the conditions most favourable for 
the deposit of materi carried in suspension. 


varies in difierent « ties, because it depends largely on the amount of rainfall 
which is admitted into ‘the sewers. 


e maximum flow will 
ratio will depend on dens ulation, perm 


round, etc. i 


‘Mac ‘the amount of rainfall admitted has a great e 
relation of the maximt 1 to minimum flow, and therefore on the gradients 
sizes of the sewers. 

To illustrate He ebint the table below has been prepared. It shows 
limiting gradients commonly adopted for flat towns in good English practice 
(and the resulting velocities when flowing half full) for sewers designed to deal 
with different quantities of rain-water— 


Separate system admitting © 
‘Diameter of Sewer only sewage ane 
in inches. | rain-water from yards To off f 
carry 6 times | To carry off 12 times 
me al dry weather flow. dry weather flow. 


ComBIneD System, 


| 
1 in 135 lin 87 
1 in 230 lin 150 
1 in 340 1 in 222 


From this table it will be seen how the lithiting gradients and maxi 
velocities vary according to circumstances. In the scheme proposed in this report” 
the amount of rain-water admitted wil] approximate to the first of the three sets 
of conditions given above. But there are other reasons, such as the presence of 
silt in the sewage and the absence of useful flushes from house connections, 
which render steeper gradients essential in Madras. “ 

ee 
268. As it is the maxzmum flow which has always been referred to in 
previous reports, it will be convenient to continue to do so, and to find out what 
the velocity will be under the conditions of maximum flow in Madras sewers. 
when the minimum rate of flow is 1} feet per second. | 


969, In order to determine the variations in the rate of sewage flow, 
experiments were made at the Pumping Stations at Lang’s Garden and Law 
College. The Lang’s Garden Pumping Station area “was chosen because it 
is the only area drainedwmainly by underground sewers where the pumps are 
capable of dealing with the dry weather flow and where there is an adequate 
water-supplyy The Law College area was selected because at this’ station the 


pumps at to deal with the flow which is mostly brought in by open drains, 

’ € sewage in the pump wells are kept constant and the quantities. 
[were measured by means of the Venturi Meters which had previously 
caretully calibrated. The results of the experiments are plotted as dia- 
yrams on Plate No. XXII. From these diagrams, the following figures are 


obtained for the two stations :— 


| Law College Lang’s Garden 
Pumping Station. Pumping Station. 
a ss "2 = } Layee. hs 


Mean Quantity pumped in gallons. per hour 31,800 12,200 


Maximum 50,000 21,000 


”» ” 


ee 
Ordinary Minimum . ‘s ms at 23,000 7,000 


Ratio of Mean to Maximum a a a 065 


| 
» » Minimum iB re a 1:38 


» Maximum to Minimum a ee eo 217 


ro ——— 


From these figures, it will be seen that the maximum dry weather flow 
is about twice the average, and the ordinary minimum about ¢ of the mean. 


By the ordinary minimum is meant the quantity which should be treated 
as the minimum for sewage design. As will be seen from Plate No. XXII 
the absolute minimum occurs between midnight and 2 A.M., but during this time 
the liquid consists of practically clear water and does not affect the case. 


The maximum dry weather flow may then be taken with safety to be 
twice the average, and the ordinary minimum to be one-half the average, and 
this gives a relation of maximum to minimum dry weather flow of 1 to}, This 
ratio has been adopted as a basis in the calculations which follow. 
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270, But the sewers in the scheme now submitted are designed to take 
the maximum dry weather flow plus an allowance of one-third of that quantity 
Sor rain-water which cannot be excluded. Therefore the ratio between the mini- 

, Mum and maximum flows becomes as one quarter is to one and a third (as? is 
to 14) or as 3 is to 16. 
As all except the largest sewers are designed to take the maximum flow 


when running half full, the ordinary minimum flow will amount to * of the 


carrying capacity of the sewer running full. 


Now # is carried when the depth of flow in the sewer is 0°207 of the 


diameter and when the velocity is 0-627 of the velocity Same sewe~ owing 
full; so that the gradients of the sewers should be suc at their maximum 


velocity when flowing half full is at least “5. — 2-39. 


271. The gradients required to PE 


hoe | Gins. | Yins | 12ins. | 15ins. | 18 ins, 


Gradient. | 1in 170 1 in 290 1 in 425) 1 in 575 1 in 73071 to 
| 

These are absolutely the flattest gradients allowed in the ; 1 
forward, but they are used only for short lengths of sewers where necessary 
avoid the multiplication of pumping stations and will be provided with ample 
flushing arrangements. They are exceptional and should not be regarded as 
the normally flattest gradients ; any more than the minimum gradient for house 
drains is to be considered | in infinity just because, in an exceptional case, a 
hospital drain provided with ample flushing may be allowed to be laid dead flat 


272. The ordinary flattest gradients used throughout the scheme put 

forward are :— 

d : 
Diameter! ins, 9 ins. | 12 ins. | 18 ins, | 18ins. | 21 ins. | 24 ing, 
Gradient | 1 in 35/1 i 230 Lin 340 1 in 460 1in 580 | 1 in 720 1 in 860° 

{ | | | a 


| } } | z 
————— 


With these flattest gradients the velocities in the sewers with different 


flows will be— . 
With minimum dry weather flow ... 1°68 ft. per second. 
With mean i 4 fo eso ee 
With maximum ,, #3 Pierre ee » 


With maximum flow for which 
: 2°66 ,, 
sewers are designed 


With flow $ depth of pipe tet SOS ee i 
These gradients have been obtained from the tables prepared by Santo 
Crimp & Bruges. These tables are based on the results of experiments con- 
ducted on sewers, and are believed to be the best available: they have been used 
in England by most of the leading Civil Engineers and found reliable ; and they 
closely with the Napier Park pipe experiments described below. 
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Their exceptional value lies in the fact that they have been constructed 
as the result of repeated experiments, conducted under conditions of ordinary 
working, on sewers of the sizes proposed for Madras. They are preferred to 
tables based on Kutter’s formula, because this formula was derived from experi- . 
ments carried out in channels,. and is known to give velocities which are too low 

inches in diameter. 


‘confirmation of the sufficiency of a maximum dry 
ing main which are described in Chapter XVIIL It was 
in the course of years has silted up till the velocity of 
er second when the pumps are pumpi the maximum 
© cast-iron main runs level on the ave ~ im 
mil es uphill. The velocity required to move 4 
wh ity is a hindrance is greater than thatama 
ee in : of flow causes gravity to assist thes 
moye it naximum dry weather flow velocity of 25 


second sho S Greater than the minimum required to keep a sewer free fro 
deposit 


ae ie Ne p Piclud ed as far as possible. 
: For purposes 6{ comparison the following table has been pre- 
are set out the flattest gradients for sewers :-— 

(1) As laid in Madras. 

(2) As now laid in Bombay. 

(3) As laid in Stockport (England). 

(4) As recommended by Baldwin Latham in his book on “ Sanitary 
Engineering” which is the outcome of a very extensive expe- 


rience of sewerage works all over the world. 


y 


(5) As proposed in this Report. 


It will be noted that the gradients now recommended are the steepest, 
‘Ist those of the sewers formerly laid in Madras are by far the flattest— 


FLATTEST GRADIENTS FOR SEWERS. 


AS ADOPT IN 


As formerly 
laid in Madras. 


274. Wherever possible, steeper gradieats will be employed in Madras, 
for, although the gradients proposed should be efficient, steeper gradients giving — 
velocities of from 3 to 5 feet per second are more desirable. The following 
t ble indicates the extent tc which the ordinary minimum gradients are varied 

ais will be noted that 57 per cent. of the pipe sewers are laid at gradients 
n the + ‘haciaee 2s minimum proposed :— ; 
Serra! ary of Lengths and Gradients of Proposed New 
Pipe Sewers. 


ngths at ordinary 
minimum a 


1 in 135 101,151 

1 in 230 156,572 201,196 

1 in 340 37,278 7,469 

Lin 460 24,335 

1 in 580 10,540 240 
| 1 in 720 8,230 1,675 


338,106 569,418 


Cast-iron Pipe Sewers. 

860 4,330 
1,000 
1,150 
1,450 


Total Cast-iron 6.580 
Pipes. 4 


Grand Totals ... | 344,686 


For details showing lengths of sewers of different sizes Bp to the 
eet s at which they are laid, see Appendix V. 


fe a broposed in order to deal with special ci circu 
Baie =e the calculated velocity for the minimum flow t 


152 


tle A 
fey - deprived of its silt at Edward Elliott's Road Pumping Station, the 21-inch pipe 
will be quite efficient at the gradient proposed, and it is quite unlikely that any 
silt will deposit in the pipe, as the flow will always be considerable. 


Experiments on flow of Sewage in Pipes. 


. 


275. So important is the question of gradients, that itwas cons 
advisable to test the flow in actual experimental pipe lines laid at the flattest 
gradients proposed, and to ascertain the transporting power of water in respect 
of the actual silt which finds its way into the sewers of Madras. 


The first series of experiments were carried out at Napier Park. Two 
lines of pipes, one 6 inches and the other 9 inches in diameter were laid_ parallel 
and straight and the length of each was the same—110 feet from inlet to outlet. 
Vertical junctions were laid at short intervals so that the interior of the pipes 
might be inspected closely ~The 6-inch pipes were laid at a gradient of Lin 135. 
The 9-inch pipes ¥ i ta gradient of 1 in 230 


used was dirty,water resembling sewage ; it was pumped into 

‘tank, whence it gravitated to the pipes, passing first through a 

which the quantity flowing was regulated, and then into a rectangular 

provided with a weir by which the quantity was measured. The outlet 

3 connected with a pit from which the liquid was pumped back to the feed 

ank. In order to maintain a constant head, the overflow of the feed tank was 
kept just running. 


The mean velocity was determined by introducing a solution of lime at 
the inlet end, and noting how long it took to reach the outlet, as measured by 
the average of the time taken before the lime first began to appear, and until 
the liquid became clear again. It was assumed that the slightly lower velocity 
at the inlet into the pipe and the slightly higher velocity at the outlet neutralized 
one another, so that the mean velocity was obtained by dividing the length of 
the pipe by the time taken to traverse it. 


In the float experiments, teak shavings were used rolled into cylinders 
about an inch in diameter and an inch in depth. They floated practically wholly 
immersed. 


Experiments on the velocity between points unaffected by the end 
effects proved that this assumption was correct within the limits of error of the 


uracy of the weir formula was checked by taking a positive 
liquid flowing, as determined by the rate at which the tank 
teference to item No. 3 of the table will show that the agree- 
close between the rate offléw as thus determined, and the 
the weir formula. 

.: ef a eee Beton aa ‘ 
‘yO! experiments is given in the following table. Each 
Humber of measurements. To record the individual 


INTRODUCTION. 


byelaws similar to those now submitted. Enquiries from the Chief Engineer to 
Government have elicited the information that up to the present time nothing 
to object to has been discovered in these byelaws, but that Government have 
not yet had time to scrutinise them in that detail which, is mecessaty before « ders 
can be passed. The Chief Engineer to Government has, however, inform ne 
writer demi-officially that Government would wish to employ their'own contrac: 
tors for carrying out the work and not be bound to employ only _ vatractors 
licensed by the Corporation This appears quite reasonable and has ‘been | 
vided for in Byelaw 76. ie 
The byelaws now submitted are very similar to those referred to above 
having been sent to the Superintending Engineer, 5th Circle, in April 1912. ~ 
They have been amended in some particulars which, in the writer's opinion, have 
improved them considerably in certain details. The draft byelaws, as well as the 
proposed clauses of the Act, have been submitted to the Corporation Health Officer 
and Engineer, who approved of them. The writer was fortunate in having 
Mr. Coats, the present Corporation Engineer, in his office at the time of preparing 
the byelaws. As soon as it was known that Mr. Coats was to be appointed Corpo- . 


ration Engineer, the writer requested him to go carefully through the byelaws, al 


and he has made a number of valuable suggestions which have been adopted. 
The practical experience of Mr. Cartledge, the Corporation Drainage Superin- 
tendent, has been enlisted and has been of special value in framing the byelaws 
relating to sanitary fittings 


2. It will be seen that the byelaws refer to persons “by or for whom 
drainage work ts carried out or altered.” The byelaws do not refer to drainage 
existing at the time they come into force. If, however, insanitary conditions exist, 
in any case, the President may serve notice to have the drainage altered, and the 
drainage work after alteration will have to conform with the byelaws. Clause 74 
provides that a drainage system constructed before the byelaws come into force, 
but not connected to the sewers, must be made to comply with the Byelaws so 
far asthe President considers necessary, before a sewer connection will be made, ~ 


3. The proposed byelaws refer only to work communicating with the new 
ainage system and no byelaws have been included respecting privies, except 
state that these must not. be connected to the system (see Byelaw 56). 
roposed Clause 34 of the Act (see Chapter XX) gives the Presiden 
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power to close privies and require water-closets to be substituted. Sinn no 
byelaws have been proposed respecting horse and cattle stables, paving yards, 


- and the like. 


4. It would be advisable that drainage plans should be sanctioned before 
any building operations are put in hand. It would also be advisable that Lge a 
present custom of raising the floors of the building above the road 10ul be ; 


made compulsory, and, further, that the surfaces of all internal yards should” be 


paved with impervious materials. These three points directly affect drainage, 
but it would appear that the regulations concerning them would be more _ 
appropriately placed under building byelaws. It is, therefore, recommended that 
the building byelaws should contain clauses somewhat as follows :— 


(1) Before beginning to lay or dig the foundation of any new house 
or building, or to rebuild or reconstruct any house, building 
or drain, fifteen days’ notice must be given to the President 
on a special form setting out full particulars of all drainage 
fittings, pipes, etc., as set out in the Drainage Byelaws. 


{2) Ground floors of all houses to be raised not less than 14 feet 
above crown of road. ; 


Wote.—This is necessary to prevent flooding of houses during 
monsoon: it also facilitates drainage of houses, and is 
very generally adopted in Madras. 


(3) The surface of all internal yards to be paved with impervious 
materials and to be finished at a level not lower than 6 inches 
below the floor level of the surrounding buildings, 


Note.—This is required to prevent yard flooding of which numer. 
ous complaints are received by the writer during the 
monsoon. 


5. Until quite recently there were no drainage byelaws, and owing to the 
considerable difficulty experienced in getting house drainage work carried out 
in a satisfactory manner, especially in connection with the essential exclusion of 
silt and rain-water, the writer suggested that certain of his draft byelaws, relating 
to notices and deposit of plans should be adopted. The Standing Committee 
of the Corporation carefully considered these and Government sanction was 
obtained to them with some slight modifications. These are printed in 
Appendix No. VII. in order that a comparison may be made with the correspond- 
ing clauses of the complete Byelaws now proposed. 


6. The differences are small. Perhaps the principal alteration is in the 
introduction of a clause providing that all drainage work shall be carried 
out by licensed contractors. Byelaw 66 provides that all drainage and other 
sanitary work, except that carried out by Corporation workmen, shall be executed 
only by licensed contractors. The license will specify the class of work the 
licensee is authorised to undertake and will be revoce’'- 
absolute discretion of the President. A fee of Rs, 10 + 
any license is granted. This is a clause on whic’ 
of opinion. A similar clause was inserted by 1 


wat any time at the 
fo‘e to be paid befor 

q he “om for differenc 

ation Comn 
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appointed to consider the temporary drainage byelaws now in force, but it was 
subsequently decided to omit the clause. In the opinion of the writer, it is a 
valuable provision for both the Corporation and the owner, because it makes 
it to the interest of the contractor to do good work, otherwise he will lose 
his license. 

In the case of open drains and channels, underground stoneware 
drains, manholes, etc., a license might be given to any first-class building 


* contractor who applied for it, as he ought to be able to carry out such work 


satistactorily, if he conforms with the byelaws, and such further instructions as 
may be issued by the drainage department of the Corporation. In the opinion 
of the writer, it is essential that plumbing work should be carried out only by 
licensed contractors. It would be quite impossible to get satisfactory work done 
by unlicensed men. The conditions under which a license would be poaneee are 
set out in Schedule B, page 237 


7. Attention may be drawn to Byelaw. 21. by which a disconnecting 
trap is not to be fixed between a house drainage system and the sewer, except 
where required by the Engineer. This is in accordance” 
of the English Local Government Board, where it is sh 
trap is unnecessary—in fact undesirable—where th 
good. In the writer’s opinion it may be omitted im # 
drainage in Madras, with benefit to the community. 


intercepting trap would undoubtedly greatly simplify the rather difficult p pro ler 
of sewer ventilation. 

In house drainage of the second-class type the intercepting trap 
necessity in order to exclude sewer gas from the house. 


SE 


. va mre 
ie a Ee 


Byelaws made by the Corporation of 
Madras for regulating the dimensions, 
‘materials, form and mode of construc- 
tion, and the maintaining, cleansing 
and repairing of the pipes and drains, 
communicating with the Municipal 
Drainage System and the traps and 
other apparatus connected there- 


DRAINAGE BYELAWS. 
I.—General Provisions. 


1. These byelaws shall come into operation on the day of 

19 , and shall remain in force until amended in accordance with 

the Madras City Municipal Act, 191 . Notice of such amendment being 
published in two or more newspapers circulating in the City of Madras. 


2. In the construction of the byelaws with respect to drainage, the inter- Interpre 


pretation of terms given in Clause of the Madras City Municipal ‘Act, - 


191, shall apply throughout and the following words and expressions shall — 


have the meanings hereinafter assigned to them unless guch m 
repugnant or inconsistent with the context, that is to say— gnats 
“Portland Cement” shall be of approved brandewhi or 

the British Standard Specification, i 


‘Cement Mortar” shall consist of 1 part ] fortland Ce 


parts sharp clean sand measured by volume, thoroughly. 
with a proper proportion of water. 
“ Brickwork”’ shall be constructed of well burnt, hard, sound, truly 


shaped bricks laid in cement mortar and properly bonded. 

‘‘ Cement Concrete” shall be composed of | part Portland Cement, 3 
parts clean sharp sand and 6 parts clean hard broken stone or 
brick measured by volume, thoroughly mixed with a proper 
proportion of water. 


3. The Engineer shall be the sole judge of the sufficiency of the means 
taken to comply with any of these byelaws and of the suitability of the materials 
and quality of the workmanship employed. The Engineer shall have power 
to give in any case permission in writing allowing the use of materials other than 
those specified if he considers them to be equally suitable and efficient. 


II.—Exclusion of Rain-water and Silt, 
Every person by or for whom drains, sanitary fittings, or other works 
for new or existing buildings are laid out, constructed, fixed or altered shall 
comply with the following requirements :— 


4. He shall make proper provision for the drainage of every building and 
premises, and shall deal with the rain and surface water separately from the 


sewage in every instance, 


5. He shall provide rain-water drains and shall divert all rain and surface 
water from roofs, court-yards and open spaces into them and away from any 
opening or inlet in connection with the foul water lege or any other drain: 
‘leading te any Municipal drain or to any pumping station or any treatment 
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__ or disposal works, and he shall further provide and maintain such curbs, or other 


appliances as may be necessary to restrict all rain-water to the rain-water 
drains, which shall discharge freely at a point approved by the Engineer. 


6. He shall provide all roofs of houses or other buildings with such effici- 
ent gutters of iron, zinc or other suitable material, and rain-water pipes of iron 
or zinc, as may be necessary to collect the rain-water and to discharge it into the 
drains or open channels constructed to receive such water. In no case shall he 
allow such rain-water pipes to discharge into any drain, trap or other work that 
communicates with the sewage system. 


7. He shall cause every inlet into any drain connected or proposed to be 
connected with the sewage system, to be made at least one foot above the level 
of the highest known flood at the site of such inlet. To this end he shall provide 
all gullies, and other openings communicating with the sewage system with 
masonry or other suitable curbs, of such height as will effectually prevent all 
rain or surface water gaining access to any drain communicating with the 
sewage system. 


> of Buildings by Stoneware or Iron Pipes. 


jon by Or for whom drains, sanitary fittings or other works 
or existing buildings are laid out, constructed, fixed or altered shall 

~ leet 

y with the following requirements :— 


8. He shall provide in connection with such building, sufficient pipes, 
channels and gullies for the purpose of conveying to the drain provided for that 
purpose any water that may fall on the roof of that building. 


He shall not cause any such pipes, channel or gullies to be so constructed as 
to receive any solid or liquid matter from any water-closet, urinal, slop or other 
sink, bath or lavatory. 


If considered necessary by the Engineer any pipes shall be laid on, or 
surrounded with concrete as may be ordered by him. 


9. He shall cause every drain to be of adequate size ; in no case shall it 
have an internal diameter of less than 4 inches, nor more than such size as may 
be necessary for the flow or as may be approved by the Engineer. 


10. He shall cause every drain to be laid with a suitable fall approved by 
the Engineer. The standard gradient shall be | in 40 for 4-inch drains, and lin 
80 for 6-inch drains, and it shall not be reduced or increased, except with the 
approval of the Engineer in writing. 


11. He shall cause every drain to be laid in straight lines and regular 
gradients with the fewest bends practicable and every change of direction to be 
formed by properly curved pipes or channels. 


12. He shall cause bends and junctions to be grouped together and 
wherever possible provide them with means of access by building manholes 
round them. 


13. He shall cause every drain, and every channel, manhole, or appliance 
with which sewage is likely to come into contact, to have smooth and rounded 
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surfaces, and to be made of impervious material (such as glazed stoneware, o 
cast-iron protected against corrosion by suitable preparation ) or to be eae’ 
with cement mortar. 


14. If he shall construct any such drain of stoneware pipes, the thickness 
of the pipes and depths of the sockets and the annular space for the cement in 
proportion to the diameter shall be as follows :— 


SSSA RRC = T&R aimee 


Internal Thickness of pipe Depth of socket Annular space for cement 


4 inches. 


diameter, not less than not less than | not less than 
| 
| 


Bo 4) 


‘aaee sy, | 


The stoneware pipes shall be salt-glazed both inside and out and equal 
in every respect to the best English make. 
They shall be truly cylindrical and straight, perfectly smooth and ~ 
sound in all respects. 
In the case of specials, they shall be perfect in shape, and if en 
shall be segments of a circle. ay 
If he shall construct any such drain of cast-iron pipes, the ick 1eSS 
shall be at least 2 inch for pipes up to 6 inches internal diameter. The veight 
per 9 feet length including socket shall not be less than 160 lbs. for 4-inch pipe 
and 230 Ibs. for 6-inch pipes. 


15. He shall cause all pipes to be provided with spigot and socket, flanged Joints of 
or collar jointo, and to be of a pattern and quality approved by the Engineer. ~ 
if he shall construct such drain of stoneware pipes, he shall cause such ro 
drain to be jointed with socket joints properly put together with a mixture of 1 z 
part Portland Cement and two parts sand measured by volume. nai 
If he shall construct such drain of cast-iron pipes jointed with socket joints, 
he shall cause such joints to be not less than 2} inches in depth and to be made 
with molten lead properly caulked and he shall also cause the annular space for 
the lead in the case of 4-inch pipes to be not less than 44-inch in width and in 
the case uf G-inch pipes co be not less than 34-inch in width. 
He shall cause all excavations to be properly timbered where necessary 
for ide protection of adjoining property, 


& | 16. He shall cause every pipe to be securely bedded on firm ground, and 
d _tound with selected material free from large stones, watered, and well 


mmed into place. Where any drain may traverse soft or yielding ground, or 
water may make its appearance in the trench, he shall cause such drain 


abe bedded in or completely surrounded with at least four inches of good 
: peuer be directed, by the Engineer, 


h and cement, or lead, and shall cause any ae a 
aside the drain, to weary removed, 
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18. He shall cause every such drain to be so constructed as to be water- 
tight and shall test it in the presence of an authorised officer to a pressure of at 
least 4 feet head of water above the highest point of the drain. The drain to show 
no signs of leaking or oozing after the pressure has been maintained continuously 
for one hour and no pipe shall be covered up until it has passed this test to the 
satisfaction of the Engineer. 


19. He shall cause every inlet to a drain not being an inlet provided in 
pursuance of the byelaw in that behalf as an opening for the ventilation of such 
drain, to be properly trapped by an efficient trap so constructed as to be capable 
of maintaining a sufficient water seal of at least 2 inches. No trap of the kind 
known as a bell trap, a dip trap, or a D trap shall be constructed or fixed. 


20. He shall cause all gullies, traps, gratings, covers, or other appliances 
to be of a pattern, size and quality approved by the Engineer. He shall cause 
every stoneware gulley to be placed on a bed of concrete at least 4 inches thick, 
and set so that the water level therein is at least one foot, and the grating at least 

«one inch below the surrounding pavement, and he shall cause the pavement to 
_ be sloped towards the gulley for a space equal to half the width of the grating. 


sae 


He shall, when required by the Engineer but not otherwise, provide in 
ain of such building which may immediately communicate with any 
t Municipal drain, a suitable and efficient disconnecting trap at a point 
e lowest inlet to such drain, and as near as may be practicable to the 


i point at which such drain may be connected with the sewer. 
, ; , Hevshall furnish adequate means of access for cleansing such trap bv 
“providing a manhole or other means of access approved by the Engineer. 


el 


22. He shall cause every means of access provided in compliance with 
any of the foregoing provisious of the byelaws to be constructed so as to be 
water-tight up to the level of the adjoining ground surface or road way and to 
be fitted with a suitable air-tight iron cover. 


23. He shall not construct the several drains of such building communicat- 
ing with a Municipal drain in such a manner as to form in such drains any right 
angled junction, either vertical or horizontal. He shall cause every such branch 


drain or tributary drain to join the main drain obliquely in the direction of the 
flow of such drain. 


24. He shall not construct any such drain $0 as to pass under any building, 
except where no other mode of construction may be practicable. If he shall 
construct such drain to pass under any building, then he shall/¢ause such deal 
to comply with the following conditions :— hie j 

(a) The drain shall be laid in a straight line fort 
beneath the building, oe iris 
(6) The drain shall be constructed either of c t-iron pipes,” 
stoneware pipes completely surrounded with Portland 
concrete at least 6 inches thick, eae 
() Adequate means of access shall be provided at eac 
portion of the drain as is beneath st buil i 
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40. He shall construct or fix the pipe and union connecting such flushing 
cistern with the pan, basin, or other receptacle with which such water-closet 
or latrine may be provided, so that such pipe and union shall not in any part 
have an internal diameter of less than 1} inch. The pipe shall be fixed as 
vertical as possible. 


*41, He shall furnisn such water-closet or latrine with a suitable apparatus, 
a sample of which has previously been deposited with the Engineer and approved 
of by him in writing. 

Such apparatus shall include— 
(1) A suitable receptacle of such shape, capacity and mode of 
construction as 
(a) to receive and contain a sufficient quantity of water, 
(4) to allow all solid filth which may, from time to time, be 
deposited in such receptacle to fall free of the sides 
thereof and directly into the water contained in such 
receptacle, and so that the surface liable to fouling by 
arine shall be as small as possible, 
2) to be effectually flushed and cleansed by a small volume 
~ of water. 
'o receptacle shall be fixed which is of the ‘‘ wash-out’ type or 
__» has a “ container’ or other similar fitting. 
(2) A suitable siphon trap directly connected to, and unless specially 
>“ safictioned in one piece with the said receptacle and so 
constructed as to maintain in the receptacle a sufficient 
quantity of water and to ensure a water seal of not less than 2 
inches between such receptacle and any soil pipe or drain in 
connection therewith. Except where impracticable, the outlet’ 
of such siphon trap shall be made readily accessible. 
suitable arrangement for the application of water to the 
receptacle in such a manner as to ensure the efiectual flushing 
and cleansing of such receptacle, and the prompt and effectual 
removal therefrom and from the trap connected therewith of 


any solid or liquid filth which may from time to time be 
deposited therein. 


42. He shall not fix any casing of wood or other material round any 
receptacle, cistern or other apparatus of any water-closet. 


VII,—Soil Pipes. 


Every person by or for whom drains, sanitary fittings or other works 
for new or existing buildings are laid out, constructed, fixed or altered, shall 
_ comply with the following requirements :— 


43. He shall whenever practicable cause every soil pipe provided for the 
purpose of conveying to a drain any solid or liquid excremental filth to be 
situated outside sueh building, and shall construct such soil pipe in drawn lead 


ee a cree eR 
nes suitable for Madras have been prepared and may be inspected at 
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or of cast iron. Provided that in any case where it shall be necessary to 
construct such soil pipe within such building, he shall construct such soil pipe 
in drawn lead with joints in visible positions and so as to be easily accessible. 
i: lead pipes are used they shall be solid drawn lead pipes at least 4 inches in 
diameter of uniform thickness throughout and shall weigh at least 7; lbs. per 
lineal foot fof 4-inch pipes, 9} Ibs, per lineal foot for 5-inch pipes, I1 lbs. per 
lineal foot for 6-inch pipes. If cast-iron pipes are used they shall comply with 
‘the British Standard Specification for cast-iron spigot and socket soil pipes. 


‘ Ifthe soil pipe is of 
iron then properly fixed holder «bats shall be used. Provided always that 
it shall be sufficient if he shall secure the pipes to the walls in a manner 


considered by the Engineer to be equally suitable and efficient, 


45. He shall construct such soil pipe, whether inside or outside the build- 
ing, so that it shall not be connected with any rain-water pipe or with the waste 
of any bath, or any sink other than that which is provided fo the reception of 
urine or other excremental filth, and he shall construct such soil. pipe so that 
there shall not be any trap in such soil pipe or-between the soil pipe @nd any 
drain with which it is connected. Be ais 

a 


46. He shall cause such soil pipe whether inside or outsidesthe buildir 
to be circular and to have an internal diameter of not lessithan 4 inehes and 
be continued upwards without diminution of its diameter and (except where 
unavoidable) without any bend or angle being formed in such soil pipe, to such 
a height and in such a position as to afford by means of the open end of such 
soil pipe a safe outlet for foul air, The position of the open end being such as 
to comply with the conditions let out in Byelaws 26 (a), (4), (¢). 


VIII.— Soil Pipe, Waste Pipe and Ventilating Pipe 


Connnections. 


Every person by or for whom drains, sanitary fittings or other works 
for new or existing buildings are laid out, constructed, fixed or altered, shall 
comply with the following requirements :— 


47. In every case he shall cause lead pipes to be jointed with properly 
wiped plumber’s joints, and shall cause cast-iron pipes to be jointed with molten 
lead properly caulked, the socket to be completely filled and the depth of lead 
_ after caulking to be not less than 12 inches. 


Provided always that it shall be sufficient if he shall connect the pipes — 


in a manner considered by the Engineer to be equally suitable and efficient. 


48. He shall cause all soil pipes, waste pipes, ventilation pipes and all 
other pipes when above ground to be proved air-tight in presence of the 
Engineer or other authorised officer of the Corporation by smoke produced 
and applied as directed by the said Engineer or other authorised officer. 


Supports, 


Outlet. — 
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49. In every case where he shall connect a lead soil pipe, waste. pipe, 
ventilation pipe, or trap with a cast-iron pipe or drain; he shall insert ae 
such lead pipe, or trap and such cast-iron pipe or drain, a flanged shag: co) 
brass, copper or other suitable material and shall connect such lead pipe, or ap 
with such thimble by means of a wiped solder joint and shall conness suc 
thimble with such cast-iron pipe or drain by means of a joint made with molten s 
lead, properly caulked. ks 

Pp pee always that it shall be sufficient if he shall oe tie ae 
pipe or trap withthe cast-iron pipe or drain in a manner considered’ by the 
Engineer to be equally, suitable and efficient. 


50. In every case where he shall connect a stoneware or semi-viti Gee yee 
trap or pipe, with a lead soilpipe, waste pipe, or trap he shall unser between 
such stoneware or semi-vitrifiedware trap or pipe.and such lead pipe, or trap, a 
socket of brass, copper or other Suitable material, and shall insert such stoneware 
or semi-vitrifiedware trap or pipe into such socket, making the joint with Portland 
cement mortar,,andshall connect such socket with the lead pipe, or*trap by 


means of a wiped solder joint. 
Provided always that it shall be sufficient if he shall connect the stone- 
emi-vitrihedware trap or pipe with the lead trap or pipe in a manner 


by the Engineer to be equally suitable and efficient. 


_Ineyery case where he shall connect a lead soil pipe, waste pipe, 
‘ventilating pipe or trap with a stoneware or semi-vitrifiedware pipe or drain, 
he shall insert between such lead soil pipe, waste pipe, ventilating pipe or trap 
and such stoneware or semi-vitrifiedware pipe or drain a flanged thimble of 
copper, brass or other suitable alloy, and shall connect such lead pipe, or trap 
with such thimble by means of a wiped solder joint, and shall insert the flanged 
end of such thimble into a socket on such stoneware or semi-vitrifiedware pipe 
‘or drain making the joint with Portland Cement mortar. 


Provided always that it shall be sufficient if he shall connect the lead 
Pipe or trap with the stoneware or semi-vitrifiedware pipe in a manner 
considered by the Engineer to be equally suitable and efficient. 


52. In every case where he shall connect a cast-iron soil Pipe, waste pipe, 
ventilating pipe, or trap with a stoneware or semi-vitrifiedware pipe, he shall insert 
the spigot end of such cast-iron pipe, or trap intoa socket on such stoneware or 
Semi-vitrifiedware pipe, making the joint with Portland cement mortar. 

Provided always that it shall be sufficient if he shall connect the cast- 
iron pipe or trap with the stoneware or semi-vitrifiedware pipe in a manner 
considered by the Engineer to be equally suitable and efficient. 


53. In every case where he shall connect a stoneware or semi-vitrifedware © 
trap or pipe with a castiron soil pipe waste pipe, trap or drain, he shall insert 
such stoneware or semi-vitrifiedware trap or pipe into a socket on such cast-iron 
soil pipe, waste pipe, trap or drain, making the joint with Portland cement 
mortar. 

For this purpose he shall provide the iron pipe with a specially large 


socket, so as to leave an annular space for the cement of not less than 7s inch 
all round. 
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- Provided always that it shall be sufficient if he shall connect the stone- 
Pipe or trap with the cast-iron pipe in a manner considered by the Engineer 
de equally suitable and efficient, ? 


IX.—Ventilation of Water-closet Traps. 


oe Every Person by or for whom drains, sanitary fittings, or other works for 
few or existing buildings are laid out, constructed, fixed or altered, shall comply 
with the following requirements :— 


54, In every case where he sh +) 8 To be 
y shall construct any water-closet, the soil pipe of  itated into 


which is to be in connection with any other water-closet, he shall cause the trap the opem ale. 
of every such water-closet to be ventilated into the open air at a point as high 
as the top of the soil pipe, or into the soil pipe at a point above the highest 
water-closet connected with such soil pipe, and so that the ventilating pipe shall 
have in all parts an internal diameter of not less than 2 inches and shall be 
connected with the arm of ‘the Soilpipe, or the trap at a point not less than 3 
inches and not more than 12 inchés from the highest part of the trap and 
on that side of the water seal which is nearest to the soil pipe. He shall cause 
the joint between the ventilating pipe and the.arm of the soil pipe or thetrap,to 
be made in the direction of the flow. on : 


55. He shall construct such ventilating pipe in drawn lead or heavy cast Ma 
iron, as specified for waste pipes in Byelaw 32, and supported in the manner set out suppt 
in Byelaw 34. Ss. 

Provided that in any case where it shall be necessary to construct such 
ventilating pipe within a building he shall construct such ventilating Ple .4 
drawn lead. 


» 
“4 


X.—Drainage of Privies, Ashpits, etc. 4 


56. Every person by or for whom drains are constructed shall not allow any ge 
privy, earth-closet, ash-pit, or receptacle for filth to be connected directly or conveyedto 
indirectly with the drains. He shall cause the washings from the floor of any * 
such place to be carried by a open channel, properly curbed to exclude silt and 
storm water, outside such place, leading to a trapped gulley provided with a 


“ Madras” type silt-catcher. 


XI.—Open Drains. 


Every person by or for whom drains or other works communicating 
with the Municipal Drainage system are constructed, fixed or altered, shall 
comply with the following requirements :— 


57. He shall cause all open drains or surface channels to be constructed Construction. 
with half-round glazed stoneware, socketted channels for the inverts laid ona | 
bed of fine Portland cement concrete extending in depth from, the top of the 
channel to at least 3 inches below the underside thereof, and in width at least 3 
inches on both sides of the channel Above the channel, the drain may be con- 
structed of brickwork in Portland ement mortar plastered with at least } inch of 
cement mortar. He shall construct no drain less than 4 inches deep and 4 inches 


Silt-catcher 
and trap, 
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wide. He shall provide curbs to all such drains or chatine!s at least : 
above the adjoining ground surface or of such greater height as will effe 
prevent all rain or surface water gaining access to the drains. 

Provided always that it shall be sufficient if he shall construct suum oe 
or channels in a manner and with materials considered by the Engineer to | 
equally suitable and efficient. 


58. He shall cause to be fixed at each outlet of every foul water dgain a 
cast-iron grating of a design approved by the Engineer. He shall also provide 
a cast-iron pipe at least 4 inches in diameter and + inch in inickness Keating 
from such outlet and of sufficient length to be fixed to the trap provided in com- 
pliance with the following byelaw. 


*99. He shall provide to each outlet of every such drain an efficient trap and 
silt-catcher of the “Madras” type of a design approved by the Engineer, such 
trap and silt-catcher to be fixed in a manner and position also approved by the 
Engineer. 


XII.—Maintenance of Drainage System. 


iy) 60. The.owner of any premises shall at ‘all times maintain in a proper 
meesto state of repa “all pipes, drains, traps and other works, appliances and appar apes 

ore a ‘the drainage of the premises, and shall give any duly authorised 
i the Corporation every facility to inspect the same. 


ns 


XIII.—Notices and Deposit of Plans. 


61. Every person who intends or is required to lay out, construct, or alter 


. any Grains, sanitary fittings or other drainage works shall before commencing 


“any sueh work give the President fifteen days' notice in writing of such intention, 


‘and suchnotice, in duplicate, shall be delivered at the Municipal Office in the 


form (SeeSchedule A page 228), of which printed copies with the necessary blanks 


> may be obtained by application at the Municipal Office on payment of two annas 


per copy. 


He shall enter upon such notice his full name and address, and shall 
state the division, street and assessment number of the premises upon which 


such works are intended to be executed, and all the particulars required in the 
printed form of notice. 


62. Every person who intends or is required to lay out, construct, or alter 
any drains, sanitary fittings or other drainage works shall deposit, together with 
such notice, plans and sections in duplicate clearly and indelibly made on a 
durable material and drawn to a scale of not less than one inch to every 16 feet, 
and the horizontal scale of the sections shall be the same as the scale of the 
plans, and he shall show thereon the whole of the intended new drains with their 
proposed sizes and gradients in figures, and the levels of the ground surface and 
depths of the proposed drains, and the position of every building, gulley, soil pipe, 
waste pipe, ventilating pipe, water-closet, bath, lavatory, urinal, latrine, sink, trap, 
or other appliance on the premises connected or proposed to be connected with any 


drains, and the position and course of all surface drains and the names of the 
Lea 5. al a ee ees 


* Note.—Clause 59 will require modifying in accordance with the final decision as to what proportion 
of the house connection shall be paid for by the owner. 


‘streets adjoining the premises, and the scale to which the plan is drawn; andthe ~~ mp 


' proposed new drains and appliances shall be shown in red, and the existing Foes PA] 


buildings, drains and appliances in black, or otherwise distinctively indicated by ‘steed 
different colours, 


He shall also deposit cross sections (with dimensions shown in figures) 
to a scale of not less than one inch to one foot, of all open drains showing the 


_ ground level and the curbs or other means, already existing or proposed, for 
exclusion of storm water and silt. 


On application by any party the Corporation will provide him with the 
necessary plans and estimates on payment of a sum equal to 5 per cent. of the 
‘estimates subjéet to a minimum charge to be fixed from time to time by the 
Standing Committee Such ap 


€ deposit of the notice and plans and 
ceding byéluw, the President shall signify in Sr 
notice whether such plans atid sections are _ 
appioved or otherwise, and may direct such person to make ati; alterations or 
improvements which appear to be necessary or desirable, and such Shall 


alter the plans and sections accordingly. 


When the plans and sections have been approved, one copy tk 
‘shall be returned to such person and one copy shall be retained by the Presi 
One copy of the plans and sections approved by the President shall be kept 
the site of the work at all times when the work is in progress and such plans.” 
- and sections shall be available at all times for the inspection of the President or fee 
“of any officer authorised by him in that behalf. : 4 : 


64. Such person may then proceed with the work, excepting such por- 
tions thereof as may be reserved by the President for final connection with any 
drain vested in the Corporation ; provided that, if the work is not commenced 
within three months from the date of the notice of approval of such plans, such 
approval shall be deemed to be cancelled. 


65. Every person who, without first obtaining the consent of the Presi- 
-dent in writing, commences any such work before the plans and sections have 
‘been approved shall be liable to a penalty, as specified in Byelaw 72. 

66. Every contractor or other person, excepting the duly authorised 
-officers of the Corporation, shall, before carrying out any works connected with 
the construction, fixing, and alteration of private drains and drainage appliances, 
first obtain a license signed by the President. Such license shall specify the 
petiod for which it shall rémain in force and the class of work the licensee is autho- 
rised to undertake, and shall be revocable at any time at the absolute discretion 
-of the President, and a fee of ten rupees shall be paid before any license shall be 
granted. see 

No plumbing work shall be executed except, by a person whose name _ 
is at the time included in the Corporation list of authorised plumbers. (See 
Schedule B, attached). ; 
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67. Every person who constructs or alters any drains or other drainage 
works shall, before proceeding to cover up any portion of any toundalious drains, | 
or appliances, connected with drainage, give the Engineer notice in writing that 
such foundations, drains, or appliances are ready for inspection, and specify the 
date and hour on which he will proceed to cover up such foundations, drains, 
or appliances, and such notice shall be in a form of which printed copies with 
the necessary blanks may be obtained gratis on application at the Municipal — 
Office, and he shall cause such notice to be delivered at the Municipal Office at = 
least three clear days before the date specified therein. 9 ota 


68. Every person who constructs or alters amy drains or other drainage 
works shall give the Engineer notice in writing specifying the date and hour at 
which such drains or works will be ready for fifial inspection, and, if required, 
for connection withsany existing drain, and such notice shall be in a form, of 

pies with the necessary blanks may be,obtained by payment o 
ication at the. Municipal Office, anc fis shall ¢ 5s 


rena Sy a a co 
drain to any Municipal drain shall be, made until 
s been issued by the Engineer that the whole of the first-mention- 
appliances connected therewith comply with all requirements. 
Such connection shall in any case be made only by duly 
of the Corporation, after receipt by the President of a written 


70. Every person who applies for a connection to a Municipal drain shall 
deposit such sum of money as the President may demand to meet the cost of 


"71. Every person by or for whom any drain or other work connected there- 
with is laid out, constructed, fixed, or altered shall at all reasonable times afford 
any authorised officer of the Corporation free access to such drain or work for 
the purpose of inspection. 


Ve 


‘aes  XIV.—Penalties. 


72. Every person who shall offend against any of the foregoing byelaws 
shall be liable for every such offence to a penaltv not exceeding fifty rupees, and 
in. case of a continuing offence to a further penalty not exceeding ten rupees 
for each day after written notice from the President to discontinue the offence 
shall have been duly served upon or delivered to such person. 


XV.—Power to pull down work. 


73. Ifany work be begun or done in contravention of the foregoing byelaws, 
the person by or for whom such work was so begun or done, by a notice in writing 
signed by the President and duly served upon or delivered to such person, shall 
be required, on or before such day as shall be specified in such notice by a 
state in writing under his hand or the hand of an agent authorised in 

aif and addressed to and duly served upon the President, to show 


een cause why such work shall not be removed, altered, or pulled down; 
or shall be required on such day and at such time and place specified in such 
notice to attend personally or by an agent authorised in that behalf beige the 
President and show sufficient cause why such work shall not be” 
altered, or pulled down. ae 
If such person fail to show sufficient cause why such work shall 
removed, altered, or pulled down, the President shall be empowered to, 
alter or pull down such work, and to recover the cost of so doin a fro: 


person, 


XVI.—Application of Byelaws to existing Drainage MSE 


74, Every person who shall connect to the sewers a house drainage system Extent of 
constructed before the confirmat 
’ house. drainage system to il with these byelaws so far as the President 
con ay: ie: 


75. As soon : 
to the President, Conppration 


Plans and estimates of sanitary works shall be drawn up in 2 
with the byelaws of the Corporation of Madras. The Sanitary 
cate that these byelaws have been complied with shall be “accepted oy << 
President. <ajtiaain 


Blue prints and descriptions of the works on the application form, as 
specified in the byelaws, will be lodged with the President for record. 


Information as to the quantity of water required and the sewage to be 
disposed of will also be supplied to the President at the same time as the 
application is submitted. 


76. As soon as the particulars above specified have been lodged with sion 
the President, Government shall be at liberty immediately to proceed with the ‘ork bys 


contractor licensed by the Corporation. On condition that any alteration that 
may be. proposed by the President within 14 days of receipt by him of the Cie 
particulars shall immediately be considered, and if there is any difference of 
opinion, the matter shall at once be submitted to the Sanitary Board. 


Nole.—The above regulations are in close agreement with those drawn up by the writer and the 
Superintending Engineer to Goxeromens 6th Circle, in April 1912. They appear reasonable both from the 
“point of view of the Corporation who wish their byelaws to be observed in all works carried outin the city 

by Government and also from the point of view of Government whose sanitary experts s 
: (Rh laa” same way as would a contractor working for private parties. 
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SCHEDULE A. 


TO BE SUBMITTED IN DUPLICATE. 
SSNs 


Received 
DPrammage Register No... wn APPLOCAtON NO rin errs 


Approved 


Che Corporation of Madras. 


THE MADRAS MUNICIPAL ACT, 191 


DRAINAGE OF PREMISES, 


THE PRESIDENT. . : 


CORPORATION OF MADRAS. 


we the undersigned, hereby give you notice of ow intention to drain 
€ premises known as*. 


Division, as described in the appended details and as shown on 
accompanying plans and sections (submitted in duplicate), 
pay to the Corporation the cost of so much of the connectio 
Drainage System as is required by the provisions of 


in the the 


and undertake to 
n to the Municipal 
the above mentioned Act 


hated: thze! BOK OF arse See t 
Stgnature of person tntending | _ es 

to drain the premtses. 
Address 20 
Name of the owner Of the house... 
Address 


* Insert the number or namte of the house, and the name of the street or road, 
t iS mM part of the new Building Byelaws,— 


EXTRACT FROM BYE-LAWS 


(MADE BY THE CORPORATION OF Mapras), 


UNDER THE MADRAS MUNICIPAL ACT, 191 


Relating to Notices and Deposit of Plans. 


XIII.—Notices and Deposit of Plans. 


61. Every person who intends or is required to lay out, construct, or alter 
any drains, sanitary fittings or other drainage works shall before commencing 
any such work give the President fifteen days’ notice in writing of such intention, 
and such notice, in duplicate, shall be delivered at the Municipal Office in the 
form (See Schedule A page 226), of which printed copies with the necessary blanks 
may be obtained by application at the Municipal Officé on payment of two annas 
per copy. 


He shall enter upon such notice his full name and address, and shall 
state the division, street and assessment number of the premises upon which 
such. works are intended to be executed, and all the particulars required in the 
printed form of notice. % 


62. Every person who intends or is required to lay out, construct, or alter 

any drains, sanitary fittings or other drainage works shall deposit, together with eet 
such notice, plans and sections in duplicate clearly and indelibly made on a 
durable material and drawn to a scale of not less than one inch to every 16 feet, 
and the horizontal scale of the sections shall be the same as the scale of the 
plans, and he shall show thereon the whole of the intended new drains with their 
proposed sizes and gradients in figures, and the levels of the ground surface and 
depths of the proposed drains, and the position of every building, gulley. soil pipe, 
waste pipe, ventilating pipe, water-closet, bath, lavatory, urinal, latrine, sink, trap, 
or other appliance on the premises connected or proposed to be connected with any 
drains, and the position and course of all surface drains and the names of the 
streets adjoining the premises, and the scale to which the plan is drawn ; and the © 
gee new drains and appliances shall be shown in red, and the existing 

ildings, drains and appliances in black, or otherwise distinctively indicated by 5 “apn 

= colours. 


He shall also deposit cross sections (with dimensions shown in figures) % ¥ 
to a scale of not less than one inch to one foot, of all open drains showing the ~ 
ground level and the curbs or other means, already existing or proposed, for 
exclusion of storm water and silt. 


On application by any party the Corporation will provide him with the 
necessary plans and estimates on payment of a sum equal to 5 per cent. of the 
estimates subject to a minimum charge to be fixed from time to time by the 
Standing Committee. Such application “shall be accompanied by a deposit of 
two rupees which will be credited to the abovementioned charge for plans and 
estimates. 

87 
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63. Within thirty days after the deposit of the notice and plans and 
sections required by the last preceding byelaw, the President shall signify in a 
writing to the person who gave such notice whether such plans and sections are ™ 
appioved or otherwise, and may direct such person to make any alterations or 
improvements which appear to be necessary or desirable, and such person shall 
alter the plans and sections accordingly. 


When the plans and sections have been approved, one copy thereof 
shall be returned to such person and one copy shall be retained by the President. 
One copy of the plans and sections approved by the President shall be kept at 
the site of the work at all times when the work is in progress and such plans 
and sections shall be available at all times for the inspection of the President or 
of any officer authorised by him in that behalf. 


64. Such person may then proceed with the work, excepting such por- 
tions thereof as may be reserved by the President for final connection with any 
drain vested in the Corporation ; provided that, if the work is not commenced 
within three months from the date of the notice of approval of such plans, such 
approval shall be deemed to be cancelled. 


_Every person who, without first obtaining the consent of the Presi- 
Ng, commences any suchywork before the plans and sections have 
ved shall be liable to a penalty, as specified in Byelaw 72. 


Every contractor or other person, exceptingsthe duly authorised 
of the Corporation, shall, before carrying out any works connected with 
‘the construction, fixing, and alteration of private drains and drainage appliances, 
first obtain a license signed by the President. Such license shall specify the 
period for which it shall remain in force and the class of work the licensee is autho- 
rised to undertake, and shall be revocable at any time at the absolute discretion 


of the President, and a fee of ten Tupees shall be paid before any license shall be 
granted. 


No plumbing work shall be executed except, by a person whose name 


“is at the time included in the Corporation list of authorised plumbers. (See 
Schedule B, attached), 


s Notice BS = «67. Eyery person who constructs or alters any drains or other drainage 


_ works shall, before proceeding to cover up any portion of any foundations, drains, 
Or appliances, connected with drainage, give the Engineer notice in writing that 
“Such foundations, drains, or appliances are ready for inspection, and specify the 

date and hour on which he will proceed to cover up such foundations, drains, 

_ & appliances, and such notice shall be in a form of which printed copies with 
~~ the necessary blanks may be obtained gratis on application at the Municipal 
Office, and he shall cause such notice to be delivered at the Municipal Office at 
least three clear days before the date specified therein. 
68. Every person who constructs or alters 
works shall give the Engineer notice in writing s 
which such drains or works will be ready for final inspection, and, if required, 
for connection with any existing drain, and such notice shall be in a form, of 
which printed copies with the necessary’ blanks may be obtained by payment of 
one anna on application at the Municipal Office, 


any drains or other drainage 
pecifying the date and hour at 


and he shall cause such notice 


SCHEDULE B. 
uthorination of Plumbers. 


rr Any authorised list of plumbers issued by the President shall mene 
- names and addresses of all plumbers who shall make application to the 


hay _ President on the form provided for this purpose, and who shall either :-— Pega 
(1) produce a certificate of registration from the Worshipful Com- — 


pany of Plumbers of Great Britain under the conditions 
appertaining to the National Registration of Plumbers, or 
from such other body as may be set up by Statute or be 
approved by the Local Government, and upon such terms as 
the Government shall sanction ; or : 

(2) satisty the President of their competence to carry out 
plumbing work in accordance with the Regulations of the 
Corporation. 

Provided always that the President may at his discretion refuse to 
grant a certificate to any applicant without giving any reason for his action in 
this respect. 

Any plumber applying for a certificate may be required to pass a 
theoretical and practical examination before a certificate is granted. Master 
plumbers shall only employ certificated plumbers to do plumbing works. 

Every plumber applying for a license shall deposit with ¢ 
dent the sum of Rs. 200 as a security for the due and proper fulfilment 
plumber's duties. He will then be licensed annually after signing an agree- 
ment, and paying a fee of Rs. 10 within the first month of each official year. 

In the event of the President having cause for complaint against any 
plumber, whose name is included on the Authorised List, for doing unsatisfactery 
work or for contravening the Regulations of the Corporation, and, failing to 
receive reasonable or sufficient explanation or excuse for such contravention 
of the Regulations, the President shall be entitled to summarily cancel the name 
of such defaulting plumber from the Authorised List. In such event the Presi- _ 
dent may retain the whole or any part of the Rs. 200 deposited as security. 
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APPENDIX No. 6G. 


Copy of letter dealing with enforcement of connections to 
Municipal Drains and Installation of Water-closets 
in Bombay. 


20th January, 1913. 


PR. CADELL, Eso, LCS, 
Municipal Commissioner 


for the City of Bombay. 


THE PRESIDENT, 
Corporation of Madras. 


SIR, 

With reference to your letter S. E. No. 2318/12!of the 19th ultimo, regard- 
ing the enforcement of (1) connections to sewers and (2) conversion of privies 
into water-closets, I have the honour to state that the Municipal Commissioner 
is empowered (1) under Section 231 of the City of Bombay Municipal Act, 1888, 
to enforce the drainage of undrained premises situate within a hundred feet of a 
Municipal drain, and (2) under Section 248 (1), with the previous approval of the 
Standing Committee, to require the owners of premises to substitute water-closet 
accommodation for privy accommodation. I forward copies of these sections. 
If these requirements are not complied with the parties are prosecuted in the 
Police Court under Section 471 of the Municipal Act under which the maximum 
fine which may be imposed by the Magistrate is fixed at Rs. 50 in each case. 
For continued offences the parties are again prosecuted under [Section 472 and 
the after-conviction daily fine which may be imposed is Rs. 5. No difficulty has 

.therefore been experienced in compelling fulfilment of Municipal requirements 


in either of the above cases. The process of converting privies into water-closets 


has been temporarily suspended pending improvement of the water-supply. 


I have the honour to be, 
Sir, 
Your most obedient servant, 
(Signed) P. R. CADELL, 
Municipal Commissioner 


for the City of Bombay. 


ieee 


APPENDIX No. 7. 


Draft By-laws for House Drainage framed under Clauses (9), (10) and 
(11) of Section 409 of the Madras City Municipal Act, 1904, passed 
by the Corporation on 16th July, 1912, and sanctioned by 
Government in G. O. No. 2240 M., dated 26th November, 1912. 


1. Every person who intends or is required to lay out, construct, or alter 
any drains or other works referred to in Clauses (9), (10) and (11) of Section 409 
of Act III of 1904 shall comply with the following requirements :— 


(1) He shall, before commencing any such work, give the President 
fifteen days’ notice in writing of such intention, and such notice 
in duplicate shall be delivered at the Municipal Office in the 
form given in the Appendix of which printed copies with the 
necessary blanks may be obtained by application at the Munici- 
pal Office on payment of three pies. 


(2) He shall enter upon such notice his full name and address, and 
shall state the division, street and assessment number of the pre 
mises upon which such works are intended to be executed, 
and all the particulars required in the printed form of notice. 


(3) He shall deposit, together with such notice, plans and sections in 
duplicate clearly and indelibly made on a durable material and 
drawn to a scale of not less than one inch to every sixteen feet, 
and the horizontal scale of the sections shall be the same as the 
scale of the plans, and he shall show thereon the whole of the 
intended new drains with their proposed sizes and gradients in 
figures, and the levels of the ground surface and depths of the 
proposed drains, and the position of every building, gully, soil 
pipe, waste pipe, ventilating pipe, water-closet, bath, lavatory, 
urinal, Jatrine, sink, trap, or other appliance on the premises 
connected or proposed to be connected with any drains, and the 
position and course of all surface drains and the names of the 
Streets adjoining the premises and the scale to which the plan is 
drawn ; and the proposed new drains and appliances shall be 
shown in red. and the existing buildings, drains, and appliances 
in black, or otherwise distinctively indicated by different colours. 

He shall also deposit cross sections with dimensions shown in figures 
to a scale of not less than one inch to one foot of all open 
drains showing the ground level and the curbs or other means 
already existing or propo-ed for exclusion of storm water and silt. 

(4) On application by any party the Corporation will provide him with 
the necessary plans and estimates on payment of a sum equal 
to 5 per cent. of the estimates subject to a minimum charge 
to be fixed from time ‘o time by the Standing Committee. Such 
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application shall be accompanied by a deposit of Rs. 2, which 
will be credited to the abovementioned charge for plans and 
estimates, 


(5) The schedule of rate at which work will be done by the Corporation 
in the event of any party not having carried out the work him- 
self, will be attached to the application form. 


2. (1) Within thirty days after the deposit of the notice and plans and Approval or 
sections required by By-law 1, the President shall signify in of plans, 
writing to the person who gave such notice whether such plans 
and sections are approved or otherwise, and may direct such 
person to make any alterations or improvements which appear 
to be necessary or desirable, and such person shall alter the 
plans and sections accordingly. 


(2) When the plans and sections have been approved, one copy there- 
of shall be returned to such person and one copy shall be retain- 
ed by the President. 


One copy of the plans and sections approved by the President shall 
be kept at the site of the work at all times when the work is in 
progress and such plans and sections shall be available at 
all times for the inspection of the President or of any officer 
authorized by him in that behalf. 


(3) Such person may then proceed with the work, excepting such por- 
tions thereof as may be reserved by the President for final 
connection with any drain vested in the Corporation ; provided 
that if the work is not commenced within three months from the 
date of the notice of approval of such plans, such approval shall 
be deemed to be cancelled. 


(4) Every person who without first obtaining the consent of the Presi- 
dent in writing commences any such work before the plans and 
sections have been approved shall be liable to a penalty as 
specified in By-law 8 below. 


3. Every person who constructs or alters any drains or other works shall, 
before proceeding to cover up any portion of any foundations, drains, or ap- 
pliances connected with drainage, give the President notice in writing that such 
foundations, drains, or appliances are ready for inspection, and specify the date 
and hour on which he will proceed to cover up such foundations, drains, or 
appliances, and such notice shall be in a form, of which printed copies with the 
necessary blanks may be obtained gratis on application at the Municipal Office, 
and he shall cause such notice to be delivered at the Municipal Office at least 
seven clear days before the date specified as aforesaid therein. 


4, (1) Every person who constructs or alters any drains or other works 
shall give the President notice in writing specifying the date and 
hour et which such drains or works will be ready for final 
inspection and, if required, for connection with any existing 
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drain, and such notice shall be in a form, of which printed 
copies with the necessary blanks may be obtained gratis on 
application at the Municipal Office, and he shall cause such 
notice to be delivered at the Municipal Office at least seven 
clear days before the date specified as aforesaid therein. 


(2) He shall deposit such sum of money as the President may demand 
to meet the cost of the connection with any drain vested in the 
Corporation before such connection is commenced. 


5. (1) Whenever the President refuses to approve the plans and sections 
under By-law 2 (1) he shall state specifically the grounds for such 
refusal and the applicant may appeal to the Standing Committee 
against such refusal. The decision of the Standing Committee 
shall be final. 


If the Standing Committee reject any such appeal, they shall by 
written order specifically state the grounds for such rejection. 


(2) If within the period prescribed in By-law 2 (1) the President has 
neither given nor refused his approval of the plans and sections, 
the Standing Committee shall be bound, on the written request 
of the applicant, to determine by written order immediately on 


the expiration of such period, whether such approval should be 
given or not. 


(3) If the Standing Committee do not, within fifteen days from the 
receipt of such written request determine whether such approval 
should be given or not, such approval shall be deemed to have 
been given and the applicant may proceed to execute the works, 
but not so as to contravene any of the provisions of the Madras 
City Municipal Act, 1904,or any rules or by-laws made thereunder, 


6. (1) No connection of any drain to any drain vested in the Corporation 


shall be made until the whole of the first-mentioned drain and 
appliances connected therewith shall have been duly certified in 


writing by the President as complying with all requirements of 
the Corporation. 


(2) Such connection shall in any case be made only by duly authorised 
officers of the Corporation. 


7. Every person by or for whom any drain or other work connected there- 
with is laid out. constructed, fixed or altered, shall at all reasonable times afford 
any authorised officer of the Corporation free access to such drain or work for 
the purpose of inspection. 


8. Every person who shall offend against any of the foregoing by-laws 
shall be liable for every such offence to a penalty not exceeding 20 rupees, and 
in case of a continuing offence to a further penalty not exceeding 10 rupees for 
each day after written notice to discontinye the offence from the President shall 


